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SIR JOSEPH HOOKER, O, M. 


It was with deep regret that we read 
last month of the death of Sir Joseph 
Hooker on December 10th at the vener- 
able age of 94. Sir Joseph Hooker, as 
the leader of the Botanical World for 


 halfa century, was entitled to the parti- . 


cular sympathy of all students of Tro- 
pical Agriculture—for Agriculture is 
essentially a branch of botany—and his 
name is specially connected with Ceylon 
by three events. These were his collabor- 
ation with Dr. Thwaites in the prepar- 
ation of the enumeration of Ceylon 
Plants—the first scientific flora of Ceylon, 
‘his completion of Trimen’s Flora of 
Ceylon when that work was left un- 
finished at the death of its distinguished 
author, and the introduction of Hevea 
Rubber to the Hast, which was made at 
his instigation as Director of Kew 
Gardens. The fourth and fifth volumes 
of the Flora of Ceylon were edited by 
Sir Joseph Hooker, and the greater part 
of the fifth volume was written by him. 
The story of the introduction of Hevea 


to Ceylon is now well known, and it is 


retold in a forthcoming Circular of the 
Royal Botanic Gardens, Peradeniya, 
‘Ceylon is also indebted to the former 
Director of Kew for a host of other 


horticultural and agricultural introduc- 


tions. There can be few of our readers 
who will not wish to have recalled 


some Of the leading features of Hooker’s 
life and character, and we have there- 
fore extracted the following eloquent 
tribute from the pages of the Gardeners’ 
Chronicle (No. 1,808. Vol. L,, December 
16, 1911):— 


SIR JOSEPH HooKER, O. M. 


Sir Joseph Hooker died at his residence 
at Sunningdale, on Sunday, December 
10th. 


His death will be mourned through- 
out the world of science and in the larger 
world, wherever there are men to rever- 
ence a noble life and to honour splendid 
achievement. For Hooker was not only 
the greatest of British botanists; he 
was one of the great outstanding men 
of his age. That position he won by the 
hardest yet surest of ways, that of doing 
his special work supremely well. 


Though he lived far beyond the allot- 
ted span of human life, Hooker, the man 
of science, never grew old. As each new 
generation of botanists arose, it turned 
to Hooker as its acknowledged master. 
The man who had been alive and at 
work in what seemed to the younger 
men a remote past was still alive and at 
work in their midst. The man who led 
the van of scientific progress in the 50’s 
of last century remained, by right of 
brain and example, our leader till his 
death. 


The advancing years seemed almost to 
pass him by, save that they brought 
him the sacred accompaniments of old 
age—love, honour, and obedience, troops 
of friends, till at the age of 94 death 
surprised him whilst he was yet at work. 


Those of us who_knew Hooker in his 
hale, serene old age might well have 
imagined that his life had been spent in 
sheltered retirement from the vexations, 
troubles and perils of the world, yet 
to few men, in whatsoever walk of life 
they be, falls such an eventful career as 
he chose for himself. Well-nigh three- 
quarters of a century ago—in 1839—he 
sailed, a youth of two-and-twenty, with 
Ross in the ‘‘Hrebus,” and on _ that 
famous voyage of the ‘‘Hrebus” and 
“Terror” he shared in the hardships 
and dangers which await the explorer in 
the bleak Antarctic seas. 


Alone he trod the passes and hills of 
the Himalayas, and penetrated whither 
no white man had gone before. In 
later years he travelled to Syria, in 
order to investigate the Cedar groves 
of Lebanon, and surely none _ since 
Solomon had more title to speak ‘‘ of 
trees, from the Cedar tree that is in 
Lebanon, even unto the Hyssop that 
springeth out of the wall.” 


Unlike so many journeys the labours 
of which cease with the home-coming, 
Hooker’s travels involved years of ar- 
duous toil after the wonderful harvests 
of plants which he collected had been 
garnered in. The working out of his 
own collections was in itself a herculean 


task, and beside the plants which he had 


gathered with his hands, Hooker veceiv- | 


ed. countless specimens from his corre- 
spondents in the four quarters of the 
globe. | 

We have been told by one of his dis- 
ciples that even in his herbarium Hooker 
was wont to adopt methods of classifica- 
tion which he had learned to follow in 
the wilds. The plants te be arranged 
were strewn upon the floor, and related 
plants were coaxed gradually by his 
unerring eye and judgment into their 
proper groups. 


Of the magnitude of Hooker’s contri- 
butions to systematic botany we speak 
elsewhere; it suftices here to say that in 
this domain he was equal, if not the 
superior, of his great contemporaries, 
William Hooker, Bentham, and Lindley. 


Hooker’s claims to immortal memory 
in the annals of science rest by no means 
solely on his contributions to systematic 
botany. A great observer, the range of 
his observations in the countries which 
he visited included geological, geogra- 
phical and meteorological phenomena. 


ey 
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Of them that other great traveller Hum- fe 


boldt pronounced that they are “ a per- 


fect treasure of important observations 


in which a prodigious extent of previous 
knowledge is brought to bear on every 
topic, and which is marked with great 
sagacity and moderation in all the view 
brought forward.” 


Versatility is the relaxation of genius, 
and though Hooker was first and last 
a botanist, his broad sympathies with 
all domains of natural knowledge gained 
for him the sobriquet of the ‘‘ Versatile 
Hooker,” and established him whilst yet 
a young man in the first rank of men of 
science. 


Yet, remarkable as were Hooker’s 
achievements as a traveller, collector, 
and observer, they do not complete the 
tale of his contributions to knowledge. 
To many of us, at all events, Hooker’s 
most abiding title to lasting memory is 
his epoch-making work on the geographi- 
cal distribution of plants, and the applic- 
ation of that work to the elucidation of 
the problems of evolution and the origin 
of species. 


Hooker was happy in the moment 
when he embarked on the ‘‘ Erebus” and 
his life’s work. Shortly before he sailed 
with Ross, Darwin had returned from 
the memorable voyage of the ‘‘ Beagle.” 
The experienced traveller recognised the 
high promise of the novice, and none 
better than Darwin could advise Hooker 
for his journey of exploration. In those 
days began the acquaintance which 
ripened intv close and life-long friend- 
ship. 

There is no doubt that Darwin’s atti- 
tude of mind towards the ‘‘ species ques- 
tion” influenced Hooker, and there is 
also no doubt that Hooker’s cautious yet 


broad judgment proved invaluable to 


Darwin. Already in his earliest writings 
Hooker had taken, consciously or uncon- 
sciously, the first step away from the 
dogma of the constancy of species. Simi- 
lar forms of plants in distant Antarctic 
lands he attributes not to so many 
separate acts of creation, but to the 
isolation—from geographical or climatic 
causes—of forms which once spreads con- 
tinuously. over the whole area. For 
more than twenty years after his return 
from his voyage, Darwin—deep and slow, 


exhausting thought, and hiving know- 


ledge with each studious year—pondere 

the problem of the Origin of Speci-s. At 
every stage, as he acknowledges, Darwin 
availed himself of the large stores of 
knowledge and excellent judgment of 
his friend Joseph Hooker. Hooker 
and Lyell it was who prevailed on 
Darwin to publish jointly with Alfred 
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Russel Wallace the outline sketch of his 
theories. That sketch wascommunicated 
‘to the Linnean Society in 1858. The 


review of the Oirgin of Species which 


most pleased Darwin was that written 
by Hooker, with Lindley’s acquiescence, 
‘in the pages of the Gardeners’ Chronicle. 
In 1868, when he presided over the 


Norwich meeting ofthe British Asso- 


ciation, Hooker devoted his presidential 

address to an exposition and defence of 

the Origin of Species. Thus, both by 

and subtle advocacy, 
Hooker lent most powerful aid to 
Darwin. Many years afterwards, in 
1908, the conspicuous part which Hooker 
had played in Darwin’s work was re- 
cognised officially. At the meeting of 
the Linnean Society, held to com- 
memorate the 50th anniversary of the 
communication of the Darwin-Wallace 
joint paper on natural selection, Hooker 
attended in person to receive one of the 
Darwin medals, and delivertd—at the age 
of 91—a vigorous speech recalling the far- 
off times when the great events were 
happening. 

And through all these eventful years, 
from pre-Victorian to present Georgian 
times, Hooker’s special systematic and 
explorational work went on unceasingly. 
His Antarctic collections were worked 
out, and the Floras of the Antarctic, New 

' Zealand and Tasmania were published. 
The indian journey was accomplished, 
and that classic, The Himalayan Journal, 
was written. Therein is evidence enough 
that, had Hooker devoted himself to 
literature, he would have achieved no 
less distinction than he won in science. 


Review. 


Hooker’s official connection with Kew 
began a little more than fifty years ago. 
After serving for ten years under his 
father, William Jackson Hooker, the son 
succeeded to the Directorship in 1865. 
In that post his great powers of organis- 
ation and his vast knowledge of plants 
enabled him to add another great 
reputation to the great reputations 
which he had already built up. As is 
well known, Hooker passed through 
troublous times at Kew, where atone 
period the hand of dull officialdom was 
heavy upon him. But Hooker, though 
never one who could suffer fools gladly, 
won in the long run. Thanks to the 
saving sense of the Press and the support 
of men of science, he emerged victorious 
from the struggle, and preserved Kew 
from the worst of evils—the uninform- 
ed meddlesomeness of an ill-educated 
bureaucracy. 


Of the honours which fell to Hooker, 
it is scarcely necessary to speak. He 
received from the Royal Society the 
Royal, Copley and Darwin medals, and 
attained in 1873 to the highest position 
open toa British man of science: the 
presidency of the Royal Society. In 
1877 he was created K.C.S.I., and forty 
years later, on his 90th birthday, he 
received the Order of Merit. It is right 
that the Abbey should offer to receive 
his ashes side by side with those of our 
poets and _ painters, statesmen and 
warriors. Yetitis more fitting that he 
should lie beside his father at Kew. 
His early life, his whole life, was devoted 
to botany, and it is meet that he should 
lie in the Mecca of botanical pilgrims. 


Review. 


THE RUBBER PLANTERS’ 
NOTE-BOOK. 


By FRANK BRAHAM, F.R.G.S. 

To the uninitiated reader who has 
never visited a tropical country this 
little book will give a very fair idea of 
the rubber planting industry of Ceylon 
and Malaya. The author, however, 
states in his preface that the object of 
the volume is to provide a note-book 
which the rubber plantation assistant 
can take with him into the field for 
purposes of reference and guidance. 
For this purpose the book appears quite 
inadequate, as was only to be expected 
in one which is described on the title 
page as having been compiled from the 


_ most reliable and modern sources. Plant- 


ing, of course, cannot be learnt from 


books. At the same time a book written 
by a practical planter who was really 
familiar with the details of planting 
work might be of the greatest assistance 
to the beginner. Such a book still re- 
mains to be written. We do rot think 
that its place is at all adequately taken 
by the present publication which con- 
stantly reveals a want of personal 
familiarity with the actual working of 
an estate, whilst attempting to deal 
with the whole subject of preparation of 
land, planting, cultivation and tapping ~ 
in a section of little over six thousand 
words. 

In pursuance of our invariable practice 
when writing reviews, we proceed to 
enumerate a few of the points in which 
we differ from the author of the book 
under review, a method which we 
imagine will most commend itself to 
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the author himself should these lines 
happen to fall into his hands. 


Although we agree with Mr. Braham 
in advocating a comparatively wide 
distance of planting, we do not know 
of any direct evidence to show that a 
wider distance than 15 x 20 feet actually 
results in a heavier permanent yield 
per acre, whilst at a greater distance 
than this initial yields must be materi- 
ally reduced, and the cost of clean 
weeding--a process which the author 
emphasises as essential, becomes practic- 
ally prohibitive. 


From the statements on pages 26 and 
27 it is to be inferred that in the author's 
opinion thumb-nail pruning leads to 
reduced danger of damage from wind. 
This is certainly not the general experi- 
ence in Ceylon, where the practice of 
topping the trees has heen generally 
given up owing to the injury done by 
wind to trees so treated. Nor do we 
clearly understand why a tree which 
divides into three branches should make 
less of a cup to collect water, than one 
which only forks into two. 


It would scarcely be possible for any- 
one who is familiar with the growth of 
Hevea and Ceara rubbers to recommend 
the planting of the latter as a protective 
belt between fields of the former. 
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The author repeats the dictum, due 
originally, we believe, to Mr. Herbert 
Wright, that the objective of scientific 
tapping is to obtain the greatest amount 
of latex with the minimum of bark 
removal. If this is the case a method of 
pricking by which a great deal of latex 


can be obtained without any removal 


of bark should be superior to any 
system of paring. Mr. Braham,: how- 
ever, makes no mention at all of pricking, 
nor, so far as we can discover, does he 
ever make use of the word paring, but 
uses the expression tapping as synony- 
mous with paring. In a book intended 
for use on the estate itis also surprising 
to find no practical instructions for 


‘carrying out the actual process of 


paring, which is much the most difficult 
and delicate of all the operations con- 
nected with rubber planting. 

In his explanation of ‘‘wound res- 
ponse” by the sudden formation of 
new latex vessels in the neighbourhood 
of the incisions, the author repeats an 
ancient error. We imagine he can 
scarcely be aware of the rapidity with 
which the increased flow of latex comes 
into operation. : 

The third section of the book contains 
hints for health in the tropics. From 
the list of the principal diseases to be 
guarded against entric fever is omitted. 


R. H. L. 
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THE FUNCTION OF CAOUTCHOUC 
IN THE LATEX. 


By Dr, H. P. STEVENS. 


Up to the present time there is little 
or no evidence as to the part played by 
the latex in the economy of the plant 
such as can be interpreted decisively in 
favour of any of the theories that have 
been enunciated. This applies whether 
we consider the function of the latex 
in regard to one species only or to 
latex-yielding plants collectively, and 
whether the latex contains an appreci- 
able proportion of caoutchouc or con- 
sists almost entirely of ‘resinous’ 
matter. It has been pointed out that all 
latices do not necessarily have the same 
functions, but an hypothesis applicable 
in general to them all should carry more 
weight than one which can only be 
applied in individual cases. All latices 
consist of a watery liquid in which is 
dissolved practically all the food consti- 
tuents necessary to plant life, namely, 
nitrogenous matter, potash salts, phos- 
phoric acid and carbohydrates. Accom- 


panying these we havea large propor: 
tion, up to 50 %, of chemically very inert 
material consisting of caoutchoue and 
resinous matter, these two in the most 
varied proportions. Any theory which 


accounts for the presence of caoutchouc ~ 


in some latices but does not account for 
the resins in others is incomplete, and 
consequently defective, unless some 
special reason for the different beha- 
viour of the resins from the caoutchouc 
can also be formulated. A theory, to be 
acceptable, should apply to both types 
of the inert material, that is, both to 
the caoutchouc and the resin. Thus, for 
instance, take the negative results in 
the search for an enzyme _ or bacterium 
which would resolve and convert the 
non-soluble caoutchouc into soluble and 
assimilable carbohydrates. Were such 
an enzyme discovered it would be prima 
facie evidence in favour of the reserve 
food theory, but the evidence would be 
incomplete without some satisfactory 
theory to account for the presence of 
resins—practically to the exclusion of 
caoutchouc—in other latices. In paren- 
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thesis; I! may point out that the con- 
version of caoutchouc into assimilable 
carbohydrates in sitwis extremely un- 
likely. This is apparent from an ele- 


‘mentary consideration of such a con- 
‘version from the chemical standpoint, 


Caoutchouc consists of the elements 
carbon and hydrogen only, while the 
assimilable carbohydrates contain in 
addition the element oxygen, and in 
such proportion that for every two 
hydrogen atoms there must be one oxy- 
gen atom. A simple calculation shows 


that caoutchouc would require about its 


own weight of oxygen, and the question 
arises—whence could this large amount 
of oxygen be derived. If derived from 
other constituents these would be 
correspondingly reduced. The only 
possible source of such oxygen would be 
the air, and it follows that such changes 
would be confined to the latex in the 
leaves and could not affect the latex in 
the vessels of the cortex. On the other 
hand, resins are fairly richin oxygen. 
Or ifthe caoutchouc be regarded as a 
waste produce, its formation entails the 
liberation of large quantities of oxygen. 


In the present note itis not intended 
to put forward any new theory cf the 
functioa of the latex in the plant, but 
to formulate anaspect of the question 
which renders intelligible the primary 
function of the caoutchouc and resins in 
the latex, 

These inert constituents are always 
present in a very finely divided form as 
minute globules, and the chemico- 
physical functions of matter in this 
state appear to have been lost sight of.* 
I am speaking of the functions or 
properties which invariably accompany 


matter in a finely divided form. All 


work up to now has centered on the 
caoutchouc (and _ resins), and experi- 


%ments on yields have been restrict- 


ed to the petcen ieee of caoutchouc 
without any regard to the proportion 


of the other constituents. 1 refer to 


the nitrogenous matters, carbohydrates, 
salts, &c. We have no information as 
to the variation in yields of these latter 
substances, and, except for a few 
analyses, we have no information at 
all on this subject. Even where analyses 
are given, we seldom find exact data 
as to age of the trees, previous tapping 
history, &c., so that the analyses are of 
little value for our purpose. 


To return to the globules of caou- 
tchouc (and resins), let us enquire what 


* Since writing the above my attention has 
been called to Dr. Hans Molisch’s ‘Studien 


uber Milchsaft,’ page 81, where the possible 


surface action of the globules is mentioned. 
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are the characteristics of these sub- 
stances in the finely divided form in 
which they occur,—what properties, 
chemical and physical, must necessarily 
accompary minute globules in suspension 
in an aqueous medium lightly charged 
with water-soluble substances. 


It has long been known that the con- 
centration of molecules on surfaces is 
denser than in other parts of a medium, 
and to this change in concentration the 
term adsorption is given ; the adsorption 
of ammonia gas by charcoal isa common 
text-book example. The ammonia be- 
comes condensed in a concentrated form 
on the surfaces of the particles of 
charcoal. Similarly salts may be adsorb- 
ed from solution. This is the reason | 
why it isso difficult to remove the last 
traces of soluble salts when washing a 
precipitate, and why a proportion of 
the salts is always retained by the soil 
in spite of the heaviest rains. This 
phenomenon is dependent on the area of 
active surface in which change in con- 
centration takes place,—it is therefore 
the more marked, the more finely divided 
the substance, The action is therefore 
particularly noticeable with the fine 
particles such as soils are composed of, 
and it mustalso play a prominent part 
in latex, where the globules are very 
small and the surface exposed to the 
aqueous medium or continuous phase is 
very large. Assume then that we have 
an aqueous medium with small quant- 
ities of dissolved carbohydrates, salts, 
&ec., and that it is possible toadd to this 
solution a quantity of caoutchouc or 
resin in small globules of, say, 0:5 microns 
to 8 microns in diameter such as are 
commonly found in latices. The im- 
mediate eftect would be the withdrawal 
from the solution of part of the 
dissolved substances, which would be 
adsorbed in the _ surfaces of the 
caoutchouc globules. With the same 
globules the amount adsorbed _ will 
depend on the concentration of the 
soluble substances in the aqueous 
medifim. If the concentration be in- 
creased by dissolving moreof the soluble 
materials, part only of these would re- 
main in solution and the remainder 
would he adsorbed; or if part of the 
soluble materials were removed so as to 
reduce the concentration of the solution, 
this would be to some extent counter- 
balanced by part of the adsorbed sub- 
stance being given up to the solution. 
The effect of the presence ot the inert 
caoutchoue or 1esin globules is to in- 
crease the capacity of the latex for 
retaining itsconstituents. Kor the same 
concentration of these constituents the 
capacity of the latex for holding certain 
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of them may be much greater than if 
the caoutchouc globules were not there. 
The most important function of the 
globules is however probably the main- 
tenance of a balance in the concentra- 
tion of certain of the dissolved consti- 
tuents. If an attempt were mace to 
remove the substances adsorbed by 
caoutchouc globules by removal of these 
from the solution, say, by bringing the 
globules into fresh water, could this be 
done, a part only of the adsorbed sub- 
stances would be given up to the water; 
and with each succeeding treatment less 
and less would go into solution. If the 
amounts removed were plotted against 
the times of treatment, we should find 
the relationship to be hyperbolic, this 
being the characteristic of all adsorption 
phenomena. Hence to whatever extent 
the adsorbed food constituents of the 
latex may be drawnupon by the plant 
there will always remain a reserve in 
this state. 


These considerations may be taken to 
point in favour of a reserve food theory 
of the latex function. Such a conclusion 
would, however, be quite unwarranted 
at this stage. Before any conclusion 
can be reached we require direct experi- 
mental evidence, and, as already ex- 
plained, this can only be obtained by 
systematic observations and analyses of 
the latex over a considerable period. 
This should include the wintering period, 
and the trees should be tapped at 
regular intervals during the experiment. 
Analyses giving the percentages of 
caoutchoue only are quite valueless for 
this purpose, as are also isolated analyses 
where the conditions have not been re- 
corded. Whatever the results of such 
systematic work may be, the fact re- 
mains that much of the soluble con- 
stituents in the latex must be adsorbed 
by the globules, whether of caoutchoue 
or resin, and that such adsorbed mate- 
rial is differentiated as regards avail- 
ability &c.from the remainder. The 
data at present available is insufficient 
to enable us to judge which of the 
soluble constituents are likely to be 
adsorbed to any considerable extent by 
the globules, but their selective action 
may play an important part. This 
function of the suspended globules is 
equally applicable to all latices, whether 
caoutchouc or resin predominates. The 
globules may have other functions, but 
in this particular one, that is, as a 
vehiclefor the food constituents, may 
be found their economical importance 
for the plant. 
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THE “SERINGUEIRAS” OR RUB- 


BER TREES OF THE AMAZON. 
(From the India Rubber World, Vol. 
XLV., No. 2, November 1, 1911,) 

A PORTUGUESE DESCRIPTION OF 
RUBBER GATHERING. 


The seringueiras Heveas produce the 
best known rubber. The basin of the 
Amazonian rivers is the country on 
which the different kinds of trees are 
scattered, unequally grouped, depend- 
ing upon the nature of the ground, alti- 
tude, its dampness, ete. There are 
several varieties of rubber trees. We 
note twenty-one different kinds, of 
which five take a prominent part 
(Huber). 


The rubber tree “ rana” or ‘‘mangue” 
(Hevea guyanensis or siphonia elastica) 
will grow in a very damp ground, nearly 
always inundated, situated at the 
mouths of rivers: This tree does not 
give a very important product. 


The rubber tree ‘‘branca, vermelha 
ou preta” white, red or black (Hevea 
brasiliensis) is found in groups on the 
islands and at places of inundations, 
from the middle upward to the high 
parts of basins of nearly all the Ama- 
zonian tributaries. Itis also found on 
solid ground (especially the red variety, 
which is the least milky) and in places 
filled with dampness during most of the 
year. This rubber tree produces the 
largest quantity and the best class of 
Amazonian rubber. 


The rubber tree ‘‘ puca” (Hevea viri- 
dis) yields latex of an inferior quality. 
The rubber tree ‘‘barriguda” (Hevea 
spruceana) is frequently encountered 
on solid and high ground, between the 
two rivers and in the vicinity of the 
interior lakes. The latex is not of a 
good quality, but is used in the mixture 
of other better varieties of rubber. 


The rubber trees ‘‘itauba” or yellow 
(Hevea Cuneata), which produces a 
rubber of good quality, lives best on 
high, dry grounds, 


The rubber trees are found in nearly 
all the Amazonian territory, from the 
sea level up to the altitude of 600 meters 
(about 2,000 fect) and more, but the best 
quality is encountered on the islands 
lying at the mouths of big rivers, and in 
the high basins of the principal Ama- 
zonian tributaries, principally the Ma- 
deira, the Purus, the Jurua, the Javary 
and their own ramifications. , 

The longevity of the rubber tree is not 
known exactly—it may live one hundred 


years or more, The milk production — 
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accumulates with the age of the tree, and 


therefore its value is increasing with 
age. Barring accidents or sicknesses, 
which are very rare, the rubber tree 
being less inclined to sicken than any 
other-domestic tree, it is supposed to 
live the time mentioned above. Com- 
pared toa gold mine, the rubber tree is 
much more valuable, because every 
dollar of profit thatis drawn from a 
mine represents a depreciation in its 
valus, whereas with every year, the 
rubber tree will augment its production 
of a better quality. Itisan inexhaust- 
ible mine, without limits, The rubber 
tree is an automatic augmentation of 
profits. With every year’s production 
these profits are increased without 
depreciating the value of the tree. The 
rubber trees develop into majestic trees 
growing tall and straight. At the 
blcoming time the air of the seringual 
(rubber plantation) produces a very 
agreeable perfume attracting swarms of 
bees and other insects, Four months 
after the seeds begin to appear in 
hanging clusters. During the hot season 
there is a discordant concert of a fantas- 
tic musketry in the seringual which is 
produced by the cracking burrs, open- 
ing themselves and scattering seeds in 
all directions. 


For the exploration of the rubber, the 


first duty consists in opening the estra-. 


das, which are opened by the matteiros, 
who are experts on rubber trees. 


The estradas are supposed to hold 
about 120 to 180 trees (Heveas), forming 
as nearly as possible a circle ora figure 
8, in order that, starting from any part 
of the estrada, the seringueiro will 
always find his way back. There, the 
seringueiro builds himself a hut covered 
with “ Paxiuba or Ubussu ” that protects 
him poorly against the elements. 


Besides these huts, which are located 
in the working estrada of the serin- 
gueiros, there is the ‘‘ Centro or Barracao 
do Patrao” (or the house of the fore- 
man), containing generally a shop, where 
commissaries, munitions and working 
tools are supplied, and where all the 
rubber of the estrada is gathered. 


The working material of the serin- 
gueiro is very simple and cheap. The 
necessary tools are: A small machadinha, 
weighing 125 grams (44 oz.), having an 
edge of 0'25 mm. (0°01 inch) to which a 
handle is affixed, the length of which 
depends upon the necessities of the 
work; azine bucket of 6 to 8 litres (1°58 
or 2'11 gallons) to gather the latex, 500 
to 600 tijellinhas (tin cups) with a capa- 
city of 200 cubic centimeters (12:2 cubic 
inches) andabasin of zinc, where the 
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contents of the buckets are deposited 
before the defumacao (smoking). 


The work starts early in the morning, 
the seringueiro armed with his mazhado 
and carrying a bag of tijellinhas (tin 
cups) on his shoulder, is exploring the 
estrada and works at each tree, as 
high as possible, cutting oblique inci- 
sions (taking the upward direction) 
through all the thickness of the bark. 
Below each of these incisions he immedi- 
ately inserts a tijellinho, introducing 
its edge by an inside expression into the 
bark, or he hangs it up with damp 
argyl. 

The number of horizontal incisions 
varies in accordance with the thickness 
of the tree. At10a.m., when the drop- 
ping has nearly ceased, the seringueiro 
leaves the hut again with the bucket 
in which he pours the contents of all 
the tijellinhas, and which he leaves at 
the bottom of the tree upside down on 
small sticks which are standing in the 
ground for this purpose. When return- 
ing to the ‘‘centro” the defumacao is 
started. — 


The smoker protected trom the wea- 
ther by a few palm leaves is placed 
near the hut. It is a straizht truncated 
cone, generally made of iron, 50 centi- 
metres (19°68 inches) wide, The serin- 
gueiro places it on two stones and builds 
a fire underneath feeding it with “‘ coco” 
(the urucary or the inaja) which, on 
account of its rich smoke containing 
antiseptical qualities, coagulates the 
rubber. Itis with a kind of cane ter- 
minating ina round and straight shovel, 
similar to the paddles of the canoes 
used on the Amazon, which lies on a 
pitchfork at the bottom of the fire, 
that the seringueiro makes the defu- 
macao (smoking process). First he 
passes this cane over the smoke, then 
dips it in a basin close by, which is 
full of latex, passes it again over the 
smoke and the first layer appears to be 
coagulated, then, with a cuia (cup or 
gourd) he throws over that ancther 
layer, and so on successively till the 
pelle is formed, which represents a ball 
weighing approximately from 6 to 8 
kilos (13'2 to 17:6 pounds), or from 30 to 
35 (66 to 77 pounds) at the heaviest, 


The well defumated rubber is ealled 
‘*borracha fina” (fine rubber). The rub- 
ber by which the coagulation has been 
badly made, or by which the defumacao 
(smoking) took place a little late, when 
the milk was already a little coagulat- 
ed, is called ‘“borracha  entrefina’ 
(entrefine rubber). 


The sernamby rubber is ths naturally 
solidified rubber, on the ground, in the 
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trees, in the tin cups, in the buckets, 
ete. It consists of threads or pellicles, 
mixed with more or less earth refuse 
or other foreign substance. Its value 
is estimated to be 30 per cent, less than 
the fine rubber. 


The harvest and the smoking, in other 
words, the manufacture of the rubber, 
lasts from six to seven months a year, 
and during the other months of the 
very dry season the trees are not 
touched. At the overflowing time the 
harvest is rendered impossible on ac- 
count of the waters inundating the 
igapos. It is calculated that the aver- 
age yield of each treeis 44 grams. (1°55 
ounce) of latex per day, but one rarely 
gets more than 5 kilos (11 pounds), which 
per man represents yearly 450 to 500 


killos (900 to 1,100 pounds) fine rubber 


and 90 kilos (198 pounds) of sernamby. 

After the manufacture, the rubber is 
taken to the hut of the foreman, and 
from there sent to Manaos to the 
avaidor, who is the supplier of the 
provisions and of the goods to the 
seringaes, and who, for the most part, is 
the real proprietor of the seringal. 
From the avaidor the rubber is sold 


to the exporters, who send it to the — 


consuming markets of the world. 

The exporters are the people who 
make the “ beneficiamento,” consisting 
in opening the pells in qualifying them 
(rubber fine and entrefine) and in pack- 
ing them up in solid pine cases to be 
then embarked at the Manaos Harbor 
on board the trans-atlantics, which take 
it to the ports of destination.—Revista 
Literaria Artistica. 
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THE CULT OF THE COCONUT. 
(From Tropical Life, Vol. VII., No. 10, 
October, 1911.) 


Whilst everyone has heard of the fame 
of the San Blas nuts, few are certain 
where San Blas is (most of my enquiries 
have located the centre in the Philip- 
pines, but none of them in Panama, 
where it really is), and so are unable to 
address themselves to possible sellers of 
seed-nuts to improve their local supplies. 
Like the well-known though less famous 
cocals in the West Indian island of 
Trinidad, the San Blas nuts come from 
the sea-shore of what is known as the 
San Blas coast of Panama. From this 
Centre the United States alone, accord- 
ing tothe Pan-American Bulletin, take 
some 6,000,000 nuts, which sell on the 
New York market, where the nuts are 
reckoned as being the finest in the world, 
at prices ranging from $33 to $45 ($1=—4s. 
2d.) per thousand. 

Coconut planters, therefore, who are 
not satisfied with the size of their nuts, 
would do well to get into touch with 
shippers or planters along the San Blas 
centre in Panama, and import a supply 
of seed-nuts from this centre, which has 
not only been noted for its coconuts for 
generations past, but has also, of late, 
added new plantations which, together 
with the older ones, are carefully looked 
after. All who have spoken to us of San 
Blas nuts describe the centre as being 
perfectly free of disease, but this we 
cannot vouch for from personal experi- 
ence, 


Regarding the output of coprah in the 


South Seas, the London Chamber of — 


Commerce Journal,the other day, report- 
ed that the principal coprah-producing 
country, after India, is the island of 
Samoa, where, by- regulation of the 
native processes of preparation, it has 
been possible to double the production 
of this important article within ten 
years. Thus, in 1900, the annual crop 
was about 6.000 tons, and in 1910 it ex- 
ceeded 12,000 tons. Itis predicted that, 
within a dozen years, some 30,000 tons 
will be produced in the island of Samoa 
alone. At the present time the yield 
per acre is from 9 to 11.quintals. The 
production of coprah has also recently 
begun to extend in the New Hebrides, in 
the Solomon Islands, in Papua, and in 
certain of the Pacifie Islands, All the 
coprah actually produced in these re- 


gions goes to Sydney, or passes through 


that port before beirg re-exported to 
Europe. Having regard to the constant 
development of the production of coprah, 


it is anticipated that Sydney will become — 


one of the most important markets for 
this article in the world. 


There is apossible, not tosay a prob- 
able, chance (says the Manila Times, 
quoting Dr. H. D. Gibbs) that _the busi- 
ness of making sugar in the Philippine 
Islands may be entirely revolutionized. 
The advantages of the Nipa product 
over those of cane lie in there being a 
practically inexhaustible supply of nipa 
trees located all over the Archipelago. 
Another feature is that, since the sugar 
would be produced from sap, the crushers 
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in the ordinary sugar mill which form 
one of the heaviest items of expense in 
the mechanical line, would be unneces- 
sary. Another considerable item is that 
once planted, the nipa takes care of 
_ itself, that it requires no cultivation, and 
ay that its product may go on fora century: 
Trees which have been producing for 
half that time, fifty years, are already 
on record among unimpeachable author- 
ities. The method of extracting the 
sap is very simple, consisting of the 
native puncturing each tree, and draw- 
ing off the liquid in bambco measures, 
day by day this operation lasting for 
j about an average of seventy days anuu- 
ally with each tree. Of course, the pro- 
My cess of extraction can be carried on 
practically all the year, because different 
trees, may he used in the same tract, 
thus keeping up the business all the 
year round. 


The figures from the yield of one hec- 
tare, by a series of measurements, show 
that from 2,000 trees sufficient say may 
be drawn to produce 10,428 kilos of sugar 

(say 1035 tons) of 96 per cent. polarization. 

At 16 centavos per kilo, a fair average 
value, this would bring a gross income 
of 1,668°48 pesetas, from which the ex- 
pense must naturally be deducted. 


Bok Reference has been made principally 
-  . tothe nipa tree, but in addition there 
Rey i are also three other varieties of trees, the 
fh coconut buri and sugar palms, all of 
which produce sap suitable for sugar. 
The advantage of the transportation of 
sap over that of the heavy sugar-cane 
ay to the mills is of course plainly obvious, 
since the labourer merely steps from his 
banca to the shore, extracts the sap, 
pours his bamboo measures into some 
larger receptacle in the banca and 
paddles away to the mill, one man being 
all that is necessary for the operation, 
and the building of railroads, as in the 
case of sugar-cane, being unnecessary 
for transportation purposes, 


It has been estimated by the doctor 
and his assistants that an area of from 
750 to 1,000 hectares of nipa trees would 
be sufficient to keep a.100-ton sugar 
mill running continually. 


In addition to the sugar industry 
there is also the production of alcohol, 
which can be made from the sap of the 
nipa tree in quautities sufficient to 
supply the entire China coast, beside 
what is needed for local consumption. 
Last year over 9,000,000 litres of alcohol 

_ were made from 90,000,000 litres of sap, 
_ and this is merely a small fraction of 
- what might be done. 
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In addition to taking sap from the 
nipa trees for alcohol, coconut tree sap 
is largely used, and the scientists have 
demonstrated that the production of 
the coconut trees may be increased by 
over 112 per cent. by intelligent handl- 
ing, 

Experiments made with regard to the 
yield of sap from One hundred coconut 
trees for a period of thirty-one days, 
with two collections per day, showed 
that the average daily production of sap 
per tree was approximately 1°4 litres 
each. 


Whilst this is extremely interesting to 
hear of, we would say that such large 
withdrawals of sap must tell heavily 
upon the palms, and by reducing their 
vigour, decrease both the size and quan- 
tity of the nuts. In fact, such trees 
would, we feel, be useless for coprah- 
production—at least, when being syste- 
matically tapped as described. 


We have received several inquiries 
from this side re cultivatcrs for coconut 
grooves, arising out of our review of 
Mr. Dean C. Worcester’s pamplet (pp. 
179-180 of our September issue), and so 
will publish our answer in case others 
outin the Philippines or elsewhere want 
the same information. 


‘Most of the unforested land,’ writes 
Mr. Worcester, ‘‘suitable for coconut 
planting in the Philippines is covered 
with the tall, coarse grass, known as 
cogon, or with a species of bamboo 
grass which closely resembles sugar-caue 
in appearance, cogon grass being by far 
the commoner of the two. In order 
to clean cogon land the grass must first 
be burnt off, and the land must then be 
ploughed (a strong plough would be 
needed to withstand the root growth), 
and then harrowed repeatedly so as to 
get rid of the roots. If this is not done 
the cogon will promptly re-establish 
itself. If native ploughs and harrows 
are used, the land must be gone over 
four times the first year; and twice dur- 
ing the succeeding year.” Our inquirers 
wanted to know what sort of implement 
could be used for cultivation work be- 
tween coconuts, so we communicated 
with our friends at Ipswich, who recom- 
mended their ‘‘ Ipswich” steel cultivator 
as illustrated. These implements are 
made with 8, 13 or 17 tines. They have 


- one steel ‘‘through” axle and one lever 


for raising and depressing the tines, 
The wheels are of steel and the centres 
can be taken out and replaced by new | 
ones, thus making them equal to new. 
A swivel-wheel is attached to a short 
pole, and takes all the weight off the 
animals, but a pole with whippletrees for 
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either two or three horses, or both, can 
be fitted if desired, The tines are car- 
ried by hinged frames, and are free to 
follow all irregularities of the soil. 
When one end of the reversible steel 
points is worn they can be turned round 
and the other evud used. The points 
have ribs on each edge to strengthen 
them, and require one bolt only to fix 
them. Self-sharpening chilled cast points 
can also be supplied, or steel hoes 54 in. 
wide. The patent taper spring steel 
tines are made of the best spring steel, 
and are strongest at the upper end, 
where the strain is greatest, no helpers 
being now required. The tines are 
tested to stand the roughest usage, 
and the pressure is applied through 
spiral springs instead of flat pressure- 


bars, thus giving the tines greater play; 


the pressure can be varied at pleasure 
to work fleet or deep, and the sprial 
springs make the leverage lighter. 
The tines can be moved sideways, 
and can be set with more or less 
pitch. On very foul land some of the 
tines can- be removed to prevent 
clogging. All the weeds are brought to 
the surface and killed, and the soil is 
thoroughly aired and sunned. 


In “preparing the land for coconut 
planting. Mc. L. C. Brown, Inspector of 
Coconut Plantations, F. M.S., in his 


Bulletin No. 11 says, that for, the first 


year at least it is preferable to keep the 
ground free from weeds, as doing so, 
among other advantages, causes the 
trees to come to maturity at an earlier 
stage, saves money in maintenance, and 
offers greater facilities for ploughing. 
He attaches great importance, we are 
glad to see, to seed selection when laying 
out anestate. We quite agree with him, 
and it was for that reason we call atten- 
tion tothe San Blas nuts. Mr. Brown 
reports that the seed nuts imported from 
Penang and Province Wellesley to some 
of the large coconut plantations in the 
Federated Malay States have done ex- 
ceedingly well; although he adds that 
excellent nuts may be obtained from 
Kuala Selangor, Kuala Langat, and 
Lower Perak. Seed-nuts, we are told, 
should be selected from well-matured 
trees of medium size, say, from 25 to 30 
years, showing good yield and large- 
sized roundish nuts, either red, brown 
or green and not oblong nuts. The seed- 
nuts must be fully ripe, and care must 
be taken to ascertain that they are not 
damaged in any way. 


In planting out the seed-nuts in the 
nurseries prepared for them, they should 
be buried to half their depth and placed 
in aslightly oblique position, with the 
acute end of the nut downwards, It is 
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an advantage, concludes Mr. Brown, not 
to plant the seed-nuts for a month or so — 


after they have been picked, so that the 
outer skin may get thoroughly dry, and 
the husk be allowed to harden. This 
must be to avoid pests, otherwise we 
should plant the nuts as quickly as 
possible after picking. The trees should 
be planted 30x30 (48 to the acre), and 
when the soil is alluvial and sufficiently 
above sea-level, Mr. Brown strongly re- 
commends that Robusta coffee be planted 
7x7 ft. as a catch crop, at the same time 
as the caconuts. 
local demand for fruit, these can be 
planted instead of, or as well as, the 


‘coffee. 


Further orders are being received by 
the leading engineers on this side for 
mechanical dryers for tropical produce. 
The increased output of cacao, coprah, 
coffee, &c., at the chief centres is causing 
planters and shippers alike to turn to 
artificial methods of expelling the 
moisture expeditiously and completeiy 
as the parcels come to hand, whether 


they consist of only a few hundred-— 


weights or many tons. Among the 
orders recently received are two for 
Messrs. David Bridge & Co., Ltd,, of 
Manchester, for their well-known rotary 
dryers. The first came from Fiji, the 
machine in this instance being, we under- 
stand, for drying cacao, whilst the other 
is for an apparatus to be shipped to the 


Philippines for drying coprah. Mean- — 


while the ftirmis quoting for these now 
popular machines for all the chief 
producing centres, including the West 
Indies, Bahia, West Co#st of Africa, 
British and Portuguese Africa, Java, the 
Solomon Isles, &c., and hopes before 
very long to have one or more of their 
rotary diyers at wock at each of these 
places. 


In answer to ‘‘F.L.J.,” we should re- 


commend ‘“‘ Verb. Sap.” (price 2s. 10d.) as 
the best book on outfits, cost of living 
and travelling in West Africa, and 
“The Maintenance of Health in the 
Tropics,” by Prof. Simpson (price 2s. 104., 
post free), for general information on 
the subject. 
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THE SOY BEAN IN INDIA: 
GLYCINE HISPIDA. 


By Davip HOoopar. 


(From thejA gricultural Ledger, 
911, No. 38.) 


INTRODUCTION, 


~The original home of the Soy bean 
plant Glycine hispida, Maxim., G. Soja, 


Sieb. and Zucc.)is the extreme east of 
- Asia, and it has been long cultivated all 


over the east between Japan and Java. 
According to Aiton it was introduced 
into England in 1790, and according to 
Professor Church it has met with some 
successful cultivation in HKurope since 
1878. Notwithstanding its recommend- 
ation, the Soy bean has never been 
cultivated to any considerable extent 
in Bogland and the Continent of Hurope. 
The plant was introduced into the 
United States of America in 1854, and 
was grown to a small extent in the 
Southern'States, but from the year 1885 
its cultivation as a forage crop has 
gained in importance in all the agricul- 
tural centres. Within the Jast two or 
three years a great'deal of interest has 


been taken in the cultivation of Soy, 


and experiments are in progress in 
Farms in Cape Colony, 


Natal, Hast Africa, Se see Mauritius 


and Australia. 


It is difficult to ascertain the date of 
the introduction ot Soy beans into 
India, There is no doubt that certain 
hill tribes, mostly of Mongolian origin, 
have cultivated the bean for a long time. 
At the Punjab Exhibition held at Lahore 


in 1864 Soy beans, identitied by Dr.. 


Cleghorn, were sent from the Hill 
States, Thisis the first record of the 
beans being exhibited in this country, 
and shows that the cultivation was on 


an insignificant scale. 


EXPERIMENTS IN INDIA. 
In 1882 Messrs. Jardine, Matheson & 


-Co. of Hong-Kong sent a sample ot Soy 


beans tor experimental cultivation in 
the Saidapet Hxperimencal Harm, Mad- 
ras. The plants raised from these seeds 
were healthy, but the yield of the crop 
was small. 


MADRAS. 


In 1897 Surgeon-Colonel W. G. King, 
Sanitary Commissiunar, Madras, strong- 
ly advovated the cultivation of Soy bean 


asa valuable food worthy of the atten- 


tion of the people. In two experiments 
carried on at Saidapet during 1897-98, 
the yield of seed per acre was 468 to 495 
lbs. respectively. Recent enquiries in 
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Madras resulted in the opinion that the 
cultivation in the Presidency is still in 
an experimental stage. 

UNITED PROVINCES. 

In 1882 some Japanese Soy beans were 
sent by the Government cf India for 
trial to Saharanpur, In 1885 very good 
results were obtained, the black seeded 
variety giving a yield of 1,124 lbs. per 
acre, and the white seeded variety 
piving a yield of 561 ibs. per acre. In 
1886 the acclimatised seed was widely 
distributed; in some cases the crop 
failed, and in others it was fairly success- 
ful, but.asarule where seed was har- 
vested it was said that the pulse was 
not popular ip any form. 'The Botanical 
Gardens grew the crop fora few years 
longer, but as there was no demand for 
the seeds the cultivation was abandoned. 
An interest in Soy bean, however, seems 
to have revived, tor the Agricultural 
Department has this year sent to the 
Reporter on Kconomic Products samples 
of the black variety of Soy beans from 
forty villages of the United Provinces. 


CENTRAL PROVINCES, 


At the Experimental Harm at Nagpur, 
Central Provinces, the bean was grown 
experimentally from Japanese seed first 
planted in i885. Tie yield at the end of 
the first year wasabt the rate of 180 Lbs. 
per acre, but taking the average of five 
years the result Was 83 ibs. per acre. 
dn the report for 1908-09 it is stated that 
Soy beans were grown on a small area 
under field conditions and the yield was 
tair, but there was little local demand 
tor the seed. It was, however, ground 
and tormed an excellent addition to the 
diet of the farm cattle. Last year only 
43 ibs. weve obtained on light soil on the 
Nagpur Farm, the crop being practically 
a colmpilete failure; on heavier soil 330 
lis. of seed were raised. 


BOMBAY. 


Soy beans have been grown at Poona 
for nine or ten years with varylug 
results, and they have also been wied 
at Nadiad in Gujrat and elsewhere in 
the Bumbay Presidency. In tue Experi- 
mental Harm Report tor 1901 a large 
yleld was chronicied, but, next year the 
crops at Poona aud Surat failed. in 
1904 a yield of 300 lbs. per acre was 
obtained in light land. One year later 
nineteen plots were under expeii- 
Mental cuitivation in India, but with 
unpromising results, for only five yielded 
seed enough to repay the cust of cultiv- 
ation, Whe yield varied from 50 to 293 
lbs. per acre, and it was tound that 
ouly wheu the yield exceeded 200 Ibs, 
was the crop ‘profitahie. Io 1903-6 the 
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Manjri Farm, Poona, grew nineteen 
plots with better results, probably 
due to better soil. The yield Of some 
ot the plots was on an average of 
630 lbs. per acre—a highly remunerative 
return. A year later it was reported 
by Mr. Fietcher, Deputy Director of 
Agriculture, that an experiment made 
On the edge of the black cotton soil 
gave ayield of 1,166 lb. per acre, while 
adjacent plots gave from 395 to 650 lbs. 
per acre. 


In the Agri-Horticultural Gardens at 
Lahore Svy beans planted on a small 
area in 1894 yielded an estimated crop 
of 349 lbs. cf seed per acre aud 3849 ibs. of 
fodder. Evidentiy it varies greatly in 
suitability to different soils and climates, 
and does not seem to be adapted to the 
sea level plains of India. 


Gollan observed that the Japanese 
plantis erect, attaining a height of 12 
to 15 inches, while the Himalayan form 
is a trailing plant. So far this vigorous 
growing plant does not appear in India 
to have been attacked by any insect or 
parasitic fungus. 


NAMES, 


With regard to Burma Mr. Burkill 
remarks: ‘‘fhe Burmese grow it under 
the names of Pe-nga-pi and Pe-kyat- 
pyin, sowing itnever in great quantities 
along with other beans on the mud 
banks as the falling rivers leave them 
bare in October, or more sparingly still 
away from therivers. The Kachins and 
Other hiil tribes grow a little of it on 
‘ their hill clearings, the Kachins call it 
Lasi, ‘he Khasis, the Nagas and other 
tribes between the Brahmaputra and 
Upper Assam cultivate it similarly.,.. 
Jn tbe Brahmaputra Valley it is grown 
astaras known only towards Barpeta 
in the Kamrup District.” 


Soy beans are called ‘‘Bhut” in the 
Punjab, ‘‘ Bhat,” “ Bhatwas” or ‘‘ Bhat- 
mas” in the United Provinces and in 
ihe hills as tar as Darjeeling, and 
*Rymbai ktung” in Shillong and the 
Khasi Hills. Mr. B. C. Basu gives tbe 
Assamese name for Giycineas ‘* Patani 
Jokra,” and the corresponding Bengali 
hame as ‘‘Cbhai.” Inthe Naga Hills it 
is called ‘‘‘Tsudza” or ‘‘Sudza.” It is 
grown by the Lepchas in Sikkim and 
Is called py them ‘‘Salyang” or ‘’Silli- 
angdun.” ‘'Prenaga-pi is the usual 
name tor Soy bean iu burma, but it has 
been received under the name of * Lasi 
shapre tum” trom Bhamo, and as * Lasi 
N’Lo” aud *Lasi N’Hu” from Myit- 
kyina. ‘he Santali name appears te be 
* Disom Horee.” 
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CULTIVATION. 

Method of Cultivation.—Soy bean is 
generally grown by itself as a kharif 
(vainy season) crop. The seed is sown 
in June or July and the crop is ripe 
in September or October, three months 
afterwards. The seeds should be placed 
at a depth not exceeding 1 to 14 inches. 


Highteeo plants to the square yard may — 
be left atter weeding. Ine plant pre-— 


fers a peaty soil or one rich in organic 
matter ; a calcareous soilis also favour- 
able toits growth. Potassium sulphate 
or chloride is a good manure. Under 
ordinary circumstances it is not neces- 


sary to use any nitrogenous fertiliser as 


sufficient of this element is usually 
preseut in the soil, and like ‘other 
legumes, this plant assimilates the free 
nitrogen of the air. 

W hen grown for seed it has been found 
that halt to three-quarters of a bushel, 
or 15 to 20 lbs., per acre is ample. When 
sown broadcast or drilled in rows very 
little cultivation is required. A slight 
harrowing When the plants are young is 
all that is necessary. If the drills have 
not been made too far apart it will be 
found that the plants will soon shade 
the soil sufficientiy to keep the weeds in 
check and the surface in good condition. 
lois well known that the cultivation of 
leguminous crops enriches a soil inits 
available nitrogen content ; certain nitri- 
fying bacteria attack its roots forming 


tubercles, and these are capable of trans- - 


forming the nitrogen of the atmosphere 
into nitrogenous compounds fit for 
absorption oy plants, 

When the Soy bean was first intro- 
duced into the United States it did not 
form root tubercles owing to the absence 
of the particular kind otf bacteria in the 
soil, and in some places the tubercles 
were not developed though cultivated 
for a number of years. in other soils 
which evidently contained the necessary 


bacteria, the tubercles were developed 


trom the beginning. A soil not contain- 
ing the bacteria should be inoculated, 
that is to say,some bacteria must he 
introduced, 


GREEN MANURE. 


The value of a crop used as. green 
manure depends on two thirgs : first, the 
addition of nitrogen to the soil, and 
second the condition in which it leaves 
the soil after cultivation. It has been 
found in the United States that although 
Soy bean compares very favourably 
with other leguminous plants as the 
cowpea and clover as regards the first 
point, it does not leave the soilin as 
good a condition as the clover, It has 


been recommended that whenacropof — 


-  «JANuary, 
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“Soy | ‘bean is turned under for green 


“manure it must be well limed. This 


will obviates the bad effects sometimes 
experienced when a very heavy crop 


of legumes is ploughed under, 


METHOD OF CULTIVATION, 


The Soy bean is largely employed in 
Japan as a soil renewer and is cultivated 
in rotation with cereal crops. An econo- 
mical method ot growing Soy bean, 
adopted in Japan, is to show it between 
‘wo crops are thus ob- 
tained at once, besides which the soil is 
enriched by the increase of nitrogen. 
This method could no duubt be extended 
in Lodia and used with some prospect ot 
success in the couton districts of Bombay 
and in the tea gardeus of Assam. 

HARVESTING. 

The time for harvesting the Soy bean 
erop necessarily depends upon the use 
tor which the crop is intended. Under 
ordinary conditions the earlier varieties 
will mature in 75 to 90 days from the 
time of planting. I¢ is desirable, how- 
ever, lu harvesting the crop for seed to 
cut betore the pods ‘aré quite ripe, if 
they become too ripe, they will burst 
open in drying and a portion of the seed 
may be lost. It the green portion of the 
plant is to be usedfor feeding purposes, 
it is a good practice to cut when the pods 


‘are haif mature, as in that case the hay 


wiil contain a larger amount of digestibie 
nutriment aud willbe much more palat- 
able than if allowed to stand until the 
pods are thoroughly mature. 


The amount cf forage obtained from 
Soy bean will, of course, vary widely 
according to the conditions under which 
the crop is grown. Under tavourable 
circumstances as much as 12 or 13 bushels 
ot fresh fodder may be produced per 
acre, and 25 to 40 bushels of seed. It has 
been shown under the head of experi- 
ments that trom 500 to 1,000 lbs. of seed 
per acre may be obtained in India in a 


_good year. 


RACES AND VARIETIES, 


The different races of the Soy bean are 
distinguished according to the colour of 
the seeds and shape and size ot the pods. 
Dr. C. D. Harz, in his ‘“ Landwirth- 
schattliche Samenkunde,” Berlin, 1855, 
adopted a botanical arrangement of the 
Soy plants so as to include all the then 
known forms of seeds. Two so-called 
race-groups and eight races are thus 
enumerated. 


RACE-GROUP. SOJA PLATYCARPA, HARZ, 
ELAT-FRUITED. 
1, Olivacea, Harz., olive-brown Soy 
i beans, weight otf 100=15'04 gram- 
Z mes, 
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2. Punctata, punctated Soy 
bean, 

3. Melanosperma, Harz., black-seeded, 
long Soy bean, weight of 100 = 
14°25 grammes. 

4. Platysperma, (S. compressa nigra 
M.) black flat Soy bean. 

5. Parvula, Martens, seed as above, 
but smalier. 


RACE-GROUP. SOJA TUMIDA, HARzZ,, 
SWOLLEN FRUITED BEAN. 
6. Pallida, Roxb. (S. sphaerica rives- 


Harz., 


cens, Mart.) Pale yellow, yel- 
lowish, greenish-yellow bean, 
“weight of 100=11:'7 to 25°69 
grammes. 


RACES AND VARIETIES. 


7. Castanea (S. elliptica castanea, M.) 
brown Soy bean, weight of 100 = 
8:15 to 16°76 grammes, 

8. Atrosperma, Harz. (S. 
nigra and S. sph. minor, Mart.) 
Black seeded, weight of 100= 
16°30 to 21:0 grammes. 


For the classification prevalent in 
Manchuria, the following arrangement 
is taken from ‘ Manchuria, its people, 
resources and recent history” by Sir 
Alexander Hosie (1904) :— 


Yellow bean (Haung-Tow).—(a) White 
eyebrow. (b) Golden yellow. (c) Black 
belly. 

Green bean (Ching-Tow).—(a) Hpider- 
mis green, inside yellow. (6b) Kpidermis 
and inside both green. 


Black bean (Wu-Tow).—(a) Large, 
inside green. (b) Small, inside yellow. (c) 
Flat, inside yellow. 

In the Province of Szechuen in Western 
China the following well-marked -varie- 
ties otf Soy beans are cultivated :— 

1. Yellow Soy Been. 


(a) White yellow bean (Pai Huang 
Tou). This is the lightest 
coloured of the yellow beans. 
They are ovoid in shape, not 
much larger than the common 
pea and weigh 150 to the ounce 
(100 seeds = 18°88 grammes). 
arule they are cooked whole 
and served as a vegetable. 

(b) Large yellow bean (Ta Huang 
Tou) —There is a slight tinge of 
green in these beans which are 
larger and heavier than the 
preceding. 122 weigh one ounce 
100 seeds = 23:22 grammes). 

(c) Small yellow bean (Hsiao Huang 

Tou).—This kind has the same 
ovoid shape but is much 
smaller than the others. 266 
weigh an ounce (100 seeds = 


sphaerica 
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10°65 grammes). It is extracted 
from a and 6, while c, which 
is less expensive, is in demand 
for making bean-curd, 

2. Green Soy Bean (Ching Tou).— 
There are two kinds of this bean, one in 
which the epidermis aud inside are both 
green, and the other in which the inside 
is yellow. Itis of the same size, shape 
and weight as the white yellow bean 
(100 seeds = 18°88 grammes). Both kinds 
are cooked and eaten as a vegetable and 
are also salted and put away in jars for 
winter use, 

The yellow and green varieties of Soy 
bean occupy the ground from Apri to 
August, whereas the black kind takes 
much longer to mature. 

Racks AND VARIETIES. 

3. Black Soy Bean (Hei Tou).—Of this 
there are two kinds :— 

(a) The firstismuch larger, rounder 
and heavier than the yellow and 
green varieties. Ouly eighty- 
eight weigh one ounce (100 seeds= 

2°19 grammes). ike the green 
beans it is used in its fresh state 
as Well as pickled. 

(b) This is a small flattish bean, 
about 450 going to the ounce (100 
seeds=6'29 grammes). It is used 
principally in medicine, also for 
food. Both the forms are black 
outside and yellow inside, the 
testa of the former being readily 
detachable when crushed. 

RACES IN INDIA. 


It will be seen from the foregoing that 
there is a large variety ot Soy beans in 
cultivation in China and Japan. At the 
Universal Exhibition held at Vienna in 
1873 there were thirteen varieties ex- 
hibited, differing according to shape, 
size and colour, M, A. Paillieux, author 
ot “Le Soya, sa composition chimique, 
ses varietes, sa culture etses usages,” 
(Paris, 1881), concludes that there are 
thirty varietes of the pulse. 

The following are the results of an 
attempt to classify the different varie- 
ties ot soy beans collected together in 
the office of the Reporter on Hconomic 
Products to the Government of India. 


Kirst of all the seeds are classified 
under four heads according to their 
colour, viz, Yellow, Green, Black, 
Brown, and Mottled. These are again 
subdivided according to their weights, 
which have been ascertained by Babu 
S. C. Mukerji, M.A. 


A. THE YELIOW RACEs, 


Vellow Seeds.—1. Large Yellow Soy 
Bean,—They are globose seeds, one 


hundred weighing trom 21:40 to 21°64 
They have been grown in the ~ 


grammes. 
Poona Experimental Farm, most prob- 
ably from the Chinese seeds known as 
Te Huang Tou or Large Yellow Bean. 


2. Pale Yellow Bean.—These are glo- 
bose yeliowish seeds but smaller than 
the preceding (100 seeds=16 grammes on 
an average). They seem to he Pai 
Huang Tou (White Yellow Bean) that 
have been introduced into Poona. One 
sample comes trom Northern Shan 
States, Burma (100 seeds=17'62 grammes). 

3. Small Yellow soy Bean-—They 
too are globose or ovoid in shape, but 
one hundred of them weigh only about 
1U grammes ou an average. (‘The weight 
varying from 9 to12 grammes,) They 
were mostly obtained from the Hxperi- 
mental Harm of Poona and seen to be 
Hsiao Huang Vou (small yellow bean) of 
China. One sample comes trom Haka, 
Chin Hills, Burma (100 
grammes) and another from Kalimpong, 
Darjeeling (100 seeds =9'24 grammes). 

4. Smaller Yellow Soy Bean.—These 
samples are elliptical in shape and one 
hundred seeds weigh on an average 
about 7 grammes. The seeds have 
been received from Tiddim, Chin Hills, 
Burma; Kalimpong, Darjeeling ; Katha, 
Burma; Chakvratha, Dehra Dun; and 
Sila, Punjab. 

5. Smallest Yellow Soy Bean.—They 
are elliptical or renitorm in shape and 
very small, one hundred seeds weighing 
trom 35 to 59 grammes. They come 
mainly trom Burma. 
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' Green Seeds.—The ovoid green beans — 


are grown in Poona from Chinese seeds, 
but they have become smaller in the 
plants naturalized in India, one hundred 


weighing trom 11:24 to 15°68 grammes, ~ 


Whereas one hundred seeds otf the 


Chinese Green race weigh 183 grammes. . 


The epidermis of the seed only is green, 
the interior being yellow. 


C. THe BLACK RACES. 


Black Seeds.—In these races, the epi- 
dermis only is black, the inside is 
yellow. Me 

1. The large globose race is repre- 
sented by a sainpie from Poona, evident- 
ly growu trom Chinese or Japanese seed. 
Bac one hundred seeds weigh 215 gram- 
mes, whereas one hundred seeds of the 
Chinese variety weigh 82°19 grammes. 

2. Lhe Small Black 
This bean with flattish elliptical seeds is 
comparatively largely grown in various 
districts of tue United Provinces and 


Patna Division as wellasonthe lower — 


Soy Bean,— ( 


\ 
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| ‘slopes of the Himalayas from Kashmir 


to Darjeeling. Their weight indicates 
the plant to ‘be the same as is known 
in China as the smaller-seeded of fhe two 
races called together Hei Tou '\(Black 
Bean); one handred seeds weigh 4 to 
6 grammes, This has been cultivated 
tor a long time by the natives of India. 


It is observed, moreover, that the 
races of this small black Soy bean that 
are grown in hilly places like Kashmir, 
Simla, and Darjeeling have heavier seeds 
than those grown in the plains of the 
United Provinces and Patna. The aver- 
age weight of one hundred seeds of five 
samples from the hills is found to be 6°5 
grammes, whereas the average weight of 
-one hundred seeds of eleven samples from 
the plains is 5 grammes only. This illus- 
trates the fact that the plant growth is 
affected by the situation. 


D. THe Brown RaAcgs. 


1. The large Brown Soy Bean,— There 
is a sample from Kalimpong, Darjeeling, 
of large globose seeds (100 seeds=24:66 
grammes); this is the heaviest of all the 
samples of Soy beans in the Museum 
collection. 

2. Thesmall Brown Soy Bean.—They 
are flattish, elliptical in shape and are 
grown inthe Himalayas from Kashmir 
to Darjeeling. The weightof one hundred 
seeds varies from 7 to 85 grammes; the 
Average weight in five samples is 8 
grammes. 


A. Tue MorriepD Racss. 

There is only one sample of this yellow 
and brown race obtained from Shillong. 
The seeds are elliptical in form and one 
hundred seeds weigh 10°15 grammes. 


Both the brown and mottled races have 
their epidermis only so coloured, the 
interior being yellow. They are not 
described in the above quoted reports. 
They appear to have been cultivated for 
a Jong time by the natives of Assam and 
the lower Himalayas, The colour of the 
brown seeds 1s called ‘‘ khair,” from its 
resemblance to the colour of cuteh or 
eatechu. a; 

COMPOSITION. 


In Church’s ‘‘ Food Grains of India’ a 
typical analysis is given of Soy bean 
presumably cultivated in the country. 
It contained :— . 


Oils and Fats. 


Water % 11:0 
Albuminoids... 35'3 
Fat ah me 189 
Non-uitrogenous extractive 26:0 
Kibre BA aes 4:2 
Ash oh Aa, 4:6 


Many analyses have been made of the 
bean grown under various names and in 
different countries. Several analyses are 
quoted in Konig’s ‘‘ Chemie der mensch- 
lichen Nahrungs- und Genussmittel,” 
Vol. 1., pp. 595-600 and 1481. An examin- 
ation of the results shows that the 
percentage of oil in the absolutely dried 
seeds from different countries varies as 
follows :— 


Chinese beans ... 17°60 to 26:38 
Japanese 12:36 ,, 25°55 
Java ... 18°37 ,, 26°18 


Grown in Europe... 15°16 ,, 21°89 
Grown in N. America 18°42 ,, 19°52 


Composition of the Seed.—The average 
of eight analyses from China is 19-89, 
The average of six analyses from Java 
is 21°62, The average ot forty-two ana- 
lyses from Hurope is 18°98, being from Ger- 
many fourteen analyses with an average 
of 19:74; from Austria eleven, average 
19:44; from Hungary six, average 19°16; 
from Russia nine, average 17°93; from 
France two, average 15°40. : 


In examining the Indian-grown seeds 
there is not much variation from the 
type except a slight decrease in oil in 
seeds from Burma and the United Pro- 
vinees. Soy beans are especially rich in 
protsids and oil. The oil content is 
rather remarkable, and at ouce distin- 
guishes the bean from all other pulses. 
Edible leguminous seeds give about 2 
per cent. of oil, except the Chick pea. 
(Cicer arietitum) which gives between 
4 and 5 per cent. 


Dvr. J. W. Leather in 1903 analysed the 
seeds of seven samples of Soy bean from 
Japanese seeds cultivated at Manjri, 
near Poona, The amount of oil in them 
varied from 14°92 to 23:95 per cent., being 
on the dry weight 15°97 to 24°41 per cens. 
with an average of 19°99. In 1902 Dr. 
Leather examined five samples grown on 
the Dumraon Farm, They yielded from 
14:27 to 19'72 per cent. of oil on the air- 
dried seeds. 


(To be continued.) 
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DRUGS AND MEDICINAL PLANTS, 


NOTE ON THE BEST SEASON FOR 
COLLECTING MYROBALANS AS 
TANNING MATERIAL. 


By Mr. PuRAN SINGH, F.C.S.,, 


Chemist to the Forest Research 
Institute. 


(From the Indian Forester, Vol. 
XXXVII., No. 10, October, 1911.) 


It was proposed to examine the fruits 
of Terminalia Chebula collected at 
different seasons from the same locality 
to determine the best time of year for 
collecting them so as to obtain the 
greatest yield of tannin. The Forest 
Chemist received the following speci- 
mens from the Deputy Conservator of 
Forests, South Thana, Bombay, collected 
in different seasons of the year and at 
different stages of their growth :— 


No. Description. Date of Collection, 

4 Half ripe Myrobalans '.. Ast January, 1911, 

5 Nearly ripe do. we do. \ 

6 Perfectly ripe do. ‘ do, 

7 Half ripe do. - 6th March, 1911, ” 
8 Quite ripe a do, 3 


1 

9 Quite aie and dried Myrobalans do, y, 

The first three specimens were not 
very different in appearance and size, 
and of the others, the half ripe and 
nearly ripe specimens were nearly alike, 
while the ripe ones were larger in size 
and deeper in coloux. 

These nine specimens, after having 
extracted and rejected the kernels which 
contain no tannin, were reduced to a 
fine powder and were analysed under 
similar conditions. The results obtained 
are given in the table below. 

The tannin was estimated by the 
Nickel Hydroxide process proposed for — 
the first time by. the Forest Chemist. It 
consists in the use of freshly-prepared 
Nickel Hydroxide (washed free of alkali 
and sulphate), in place of chromed hide 


No, ; Pe tat ete of Collection, powder. (See the writer’s Note on. the 
tale peMyrobalins (tog Cae’ ase. of Nickel Hydroxide’ an Panne 
3 Quite ripe do. i do, Estimation.) 
Bo ‘ sa |o es 
7 HO one Q = VO > : 
ae Oi O38 | Basil's |) opel tomate 
6 9| Description of Specimen. | 29 ee bs D =H [ZS ok! Oo By 
Ag Az | stu] 6 | | So |sSSei 4a 
o¢ = ® Sem ~ 
oO |ae a ge eeZ” 
1 |Half ripe Myrobalans ..| 27-10-10 | 1°5:1/ 9:12 | 3°59 |. 62°08 | 43°96 .| 18:10 
4| Ditto ... ae 1-1-11 | 1°88: 1) 8°59 | 3°92 | 66°64 | 49°84 16°38 
7.| Ditto ... A 6-83-11 2:1) 9°26! 3:48 | 67:16 52°96 42 
2 INearly ripe Myrobalans 27-10-10 | 1°53: 1) 9:06 | 3°60 | 60°00 | 41°60 18°4 
5 | Ditto ... ae 1-1-11 | 1°89: 1) 8°59 | 4:11 | 65:60 46'5 18:5 
8 |Quite ripe Myrotalans | 6-38-11 2:1) 9:00 | 3°46 | 65:88 | 4988 16:0 
Bil Ditton NA be ...| 27-10-10-| 1:67: 1] 9-61 | 3:43 | 63°96 | 48°01 | 15°95 
6 |Perfectly :ipe Myrobalans ... 1-1-11 2:1! 9°34 | 3°84 | 63:94 | 50°39 | 18°55 
9 |Quite ripe and dried Myro- : 
balans... Me of 6-83-11 2:1) 8°75 | 3°61 | 66°88 | 51°68 | 15°20 


From the foregoing table it will be 
seen that the ash in all the samples is 
nearly the same, being a trifle more 
ou the unripe fruits. In fully ripe fruits 
collected in November, January and 
March respectively, the proportion of 
pulp to kernel increases from 1'67 to 2: 1, 
while iu half ripe fruits it increases 
from 1'5:1to2:1 for the same period, 
andin the so-called ripe fruits, it also 
increases from 1°53: 1 to 2:1. 


As for the tannin value, it ranges 
between 44 per cent. to 53 per cent. from 
October to March in half ripe fruits and 
between 42 per cent, to 50 per cent. in 
nearly ripe fruits, and between 48 per 
cent. to 52 per cent. in ripe fruits, Krom 


these results the writer is of opinion that 
the longer the fruit is allowed to remain ~ 
on the tree, the higher is its tannin 
value, and it may be safely recommend- 
ed that myrobalans should be collected 
when they are perfectly ripe. | ¢ 


Trotman in his Leather Trades Chemis- 
try mentions that there are five chief 
varieties of chebulic myrobalaus named 
after the district from which they come, 
and that their price and value vary — 
considerably. Itis very difficult, if not 
impossible, to tell by inspection which. 
ave the richest in tannin. Parker and 
Blochley (Collegium, 1904, 101) have 
shown that often the hand-picked 
varieties which fetch a higher price on 


riper fruits. 
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: the market actually show less percent- 


age of tannin than the cheaper varieties, 
and they prove that the colour of the 
fruits is no indication of their tannin 
value. They also state that the hand- 
picked samples are not only poorer in 


* tannin, but give darker solutions and 


leather of a deeper colour than the 
The writer has also noticed 
the dark colour of the solutions made 
from half ripe myrobalans. 


The hand-picked varieties are gener- 
ally of a lighter colour and are appa- 
rently taken from the trees before they 
are quite ripe or they are sorted as being 
of a lighter colour. 


The results given in this paper and the 
eonclusions arrived at by Parker and 
Blochley go to show that the classific- 
ation of myrobalans according to mer- 
cantile practice is erroneous. The fruits 
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that have remained longest on the tree, 


.4.e-, those quite ripe, should be classed 


as the richest in tannin, irrespective of 
their colour. 

Terminalia Chebula grows in large 
numbers in some parts of Ceylon, e.g., 
about Nilgala. Trimen (Flora, II., 160) 
says, ‘“The fruits are called ‘Ink-nuts’ 
or ‘Gall-nuts’ by the Hnglish, and are 
collected for sale to the Moormen by the 
country people. In Uva the collection 
is leased, and the sale in 1892 fetched 
Rs. 7,500. They are the ‘Chebulic Myro- 
balans’ of the old pharmacists, and are 
here a valued medicine, both when 
young and ina mature condition. The 
flesh is very rich in tannin. Whendried 
they show five blunt obscure angles. 
Wood heavy, very hard, dark brown 
with a purplish tinge, close-grained, 
durable.” 
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THE BROOM FIBRE INDUSTRY. 


By Tempce A. J. SMITH, 
Chief Field Officer. 


(From the Journal of the Department 
of Agriculture of Victoria, Vol. TX., 
Part 11, November, 1911.) 

The growing of Broom Corn for the 
purpose of providing material for the 
manufacturing of what are known as 
American House Brooms is an industry 
capable of greater development in 
Victoria, and it is one that should be of 
value to holders of small blocks of land, 
and pacxticularly where no irrigation is 
possible. Whilst it has been amply 
proved that the fibre,of excellent quality, 
and yielding a good profit, can be grown 
In any part of Victoria, considerable 
quantities are imported annually from 
oversea, and also trom the neighbouring 

States of the Commonwealth. 

Atthe present time, the area under 


cultivation is approximately 450 acres. 
The bulk of the locally-grown fibre 


comes trom the Ovens and King River 


Valleys, where it is grown on the 
alluvial flats having a fair rainfall, or 
here the land is irrigable, There are 


“many localities in other portions of the 


State in which the crop could be grown 
equally well, and I believe that, were 
the knowledge necessary to produce the 
crop more generally acquired, the in- 
dustry would be largely increased and 
widely distributed. 

8 ‘ 


SoILS AND MANURES. 


Broom corn will grow well wherever 
maize will thrive. It isa hardier crop 
than the latter, standing drought toa 
greater extent, and making better 
growth under adverse conditions. It 
will not stand frost and is essentially a 
summer crop. Sandy Joams and rich 
river flats are most suitable : stiff heavy 
clays are very unsuitable. Rich choco- 
late soils will also give good crops. 


In order to get the best results, the 
following fertilizers should be applied — 
about four to six weeks before the seed 
is sown :— 


Superphosphate 100 lbs. 
Bonedust He 100 ,, 
Sulphate of Ammonia ... 50K 55 
Sulphate of Potash ve 30 543 


* The cost of the whole will be, approx- 
imately, 20s. peracre, Farmyard manure, 
at the rate of 10 tons per acre, is especi- 
ally valuable. If obtainable, it should 
be applied in the autumn, and worked 
into the land. 


SOWING. 


The seed should not be planted until 
the danger of frost is past—from October 
to December. The land must also be 
well drained and ina warm condition. 
If sown in cold wet soils, it is liable to 
rot and poor germination will result. 
Seeding at the rate of 41bs. per acre is 
sufficient, if sown regularly; the drills 
should be3ft. apart and the plants 7 
to 8in. inthe drills, If sown too thickly, 
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the plants will require to be thinned out, 
which will add at least 20s. per acre to 
the labour bill; the crop will also suffer 
in both quality and yield, the broom 
being faulty and of smaller growth. 
The seed should never be sown more 
than 2in. below the surface, as the first 
shoot is thin and delicate and cannot 
force its way through, if sown deeply. 


As seed is so cheap and is required in 
such small quantities itis advisable to 
grade it, and to sow only heavy samples, 
Many growers immerse the seed in water 
ard float the light seed to the surface ; 
the latter 
thrown to the fowls. It is also wise to 
treat the seed with a 2 per cent. solution 
of bluestone, similarly to wheat and 
oats. 


Maize sowers are now fitted tosow 


broom seed; and, in clean sandy soils, : 


the hand Planet Jr. seed sower answers 
well. 


CULTIVATION. 


The land should be fallowed and well 
worked through the winter to kill the 
weeds and to get the land in good order, 
Firming the land with a roller before 
drilling is a good system. As soon as 
the young plants are 4 to6 in, high the 
whole field should be harrowed. If 
slightly on the thick side, an extra 
harrowing can be given, always working 
across the drills. Until the crop is6or 
7 ft. high, it will be necessary to use a 
Planet Jr. horse hoe between the rows 
to keep down the weeds and to keep the 
soil loose on the surface, 


Where irrigation is practised, two 
applications of water should suffice; one 


when thecropis about 12 in. high, and 


another just after the last hoeing. 


SHEDS. 


Sheds for drying can be built of bush 
timber: provided the roof is watertight, 
any material will suffice. Plenty of 
ventilation is an essential, especially 
under the caves and gable ends so as 
to allow the moist air every opportun- 
ity of escaving freely. Doors at each 
end, and sides that can be easily opened 
up, will be found advantageous, so that 
the air can be admitted from whichever 
side the wind is coming. 


The quicker tke curing process, the 
better the sample of fibre so far as 
colour is concerned. The green colour 
is fixed by fast drying, whereas a slow 
process admits of bleaching, which is 
not desirabie. 

The floors of the shed can be from 2 to 
4ft. apart, one above the other. The 
former distance economizes the space 
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is then skimmed off and. 


where shed room is not abundant. The 
4 ft. height, however, admits of easier 
working. 

HARVESTING. 


A crop planted the first week in 


November. will generally be ready to — 


harvest in March and April: The stage 
at which the fibre is cut is important. 
It should commence directly the seed 
begins to harden, as it is advisable to 
have the green colour kept in the fibre. 
This gives it a greater value. When 
cut at this stage, the stalks will also be 
more useful as fodder for stock. In 
many cases harvesting is extended over 
two and sometimes three months, but 
the colour of the fibre is bound to 


suffer if the crop is allowed to become ~ 


over-ripe. As a slight compensation, 
the seed, however, will develop to 
a greater extent under such circum- 
stances. r 


There are several methods of harvest- 


ing, The most popular, especially where — 


the stalks are required for fodder or 
silage, is to break down all the stalks 
to the ground in every fifth row, 
lapping them on one another the whole 
length of the row. During the process, 
the heads are cut off from 4 to 6 in. 
below the junction of the panicles with 
the main stalk. This operation is per-_ 
formed with a heavy butcher’s knife. 


The-6 in. lengths are left on the short 
heads and the 4-in. lengths on the long. 
Any sheaths attached to the stalk must | 
be rubbed off, and. the heads kept~ 
straight in the hand with the butts all 
one way until a handful is gathered. 
These are then laid across the stalks on 
the ground in such a way that the 
panicles are kept clean of dirt, and the 
air allowed to circulate freely through- 
out to dry any surplus moisture as fast 
as possible. The standing rows are bent 
over and the tops cut off in the same 
way and laid on the broken-down row. 


— 


It is found more expeditious for each 


cutter to take two rows at a time; it | 
will require five quick men to cut an 


acre in one day. If the crop has been 
sown thickly it will take longer, as 
three small heads must be handled as 
against an equivalent weight in one- 
large head; the sample will also be 
inferior. Very small heads and bad 
heads are better not cut at all, as they 
will not pay to handle and are also 
liable to damage the market value of 
the whole. 

Once cut, the fibre should not be left 
in the field more than one day. If rain 
is feared, the fibre should be taken 
straight to the curing shed where it 
should be Jaid on floors of saplings, 
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battens, or wire-netting to dry. 
layers of fibre should not be more than 


_ of the shed ready for packing. 
crooked or bent broom should he kept. 
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8in. in depth, and the air should be 
allowed free circulation from under- 


neath. In conveying the broom to the 


shed, the use of large baskets will 
effect a great saving of time in loading 
and unloading. In dry weather, the 
fibre will cure or dry outin6or7 days; 
it can then be bulked with the heads all 


‘one way, and the floor used for a fresh 


supply. In wet weather it may be 
necessary to put log fires under the 
floors to assist in drying out, but this is 
rarely required. 

The bulk should be examined every 
few days to ascertain if heating is 
taking place; if the temperature is 


- rising, it should be broken down and re- 


spread fora day or two. If allowed to 
heat, the fibre will turn black, and in 
bad eases will rot away. 


THRESHING. 


Theseed is threshed by means of a 
roller—a drum 2 ft. in Iength and 12 in. 
in diameter. This drum is studded with 
spikes which are screwed in 4in. apart, 
spirally or diagonally. The _ spikes 
should be 8 in, in length from the surface 
of the drum, and the distance between 
the rows from 6 to 8in. <A spindle with 
a pulley on one end isrun through the 
centre of the drum. , 


The roller should be driven by any 
power available, at the rate of 1,500 
revolutions per minute. The draught is 
very light. Hand power may be used, 
but some motive power will be found 
best. Wherea large quartity is dealt 
with double rollers are used, the machine 
being generally home made, A very 
useful single machine can be bought 


tor £10. 


The method of threshing is very 
simple. To do the work expeditiously 
four hands are required. The first gets 
the fibre down, and passesthe stalks to 
the second man onthe roller, four to 
five stalks at one time, The seed ends 
are lightly laid by the latter on the 
revolving roller, and turned once. By 
this action, practically all the seed will 
be taken off. Care must be taken not to 
thresh too severely, as damage to the 
brush at the end of the fibre will be 


_ caused. It is better to err on the light 


side, if any. 
When finished, the stalks are thrown 


on toa table where a third man grades 
the fibre and ties each sample into 


bundles, about 5 in. in diameter, with 
twine, and throws them on tothe floor 
All the 


The 
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separate, and two qualities made of the 
straight. The best in length and colour 
is made the first sample, and the shorter 
and slightly inferior, the second. 


Illustration No. 4* shows a fine sample 
of first grade millet, known as hurl. 
The stalks are cut off and the fibre put 
on the outside of the broom, ‘This is 
quite 2 ft. of fine straight fibre and of 
good colour, All of them, however, are 
of value for working into the centre of 
brooms or for making whisks, As they 
work in for the same broom they ean all 
be regarded as one sample, Pilate No, 6* 
shows bad samples of fibre; C has a bad 
coarse stalk ion the middle, rendering it 
unfit for. a good broom; Band D can 
only be used for inferior brooms or 
whisks; A and # ecuta great deal of 
waste;and / is not worth harvesting, 
and should have been left in the 
paddock, 


CARE OF THE SEED. 


After threshing the seed should be 
dried thoroughly. If found to be heat- 
ing, turn it with a shovel in order to 
cool it. It should then be well winnow- 
ed and bagged. If stored in adry place, 
it will keep for years. A 4-bushel bag 
of seeds weighs 200 lbs. and over, whilst 
poor seed will weigh 160 lbs. or less. 


SEED SELECTION. 


Seed selection should be carried out in 
the field as the cropripens. Choose 
only those stalks which show healthy 
growth, with straight, fine, and long 
fibre. Before cutting, these should be 
allowed to ripen until the seed is hard. 
They should then be marked with a 
piece of red flannel to distinguish them 
from the general crop. The varieties 
which give the best results are Italian, 
Green Missouri, and Dwarf Missouri. 


BALING. 


Though seldom done in Victoria, each 
sample should be baled separately, the 
operation is performed in a box specially 
made for the purpose. It has movable 
sides and no bottom, The inside mea- 
surements are 42in, by 380in., the sides 
being 48 in. high. 

The press is placed on level ground, 
With wires to the number of five placed 
across the bottom. The fibre is then 
laid lengthwise in the press, keeping the 
butt to the outside and as level as possi- 
ble. A false top, with battens nailed 
across the top at intervals of 3 in, is 
put on, battens downwards, and a lever 
or screw press applied. This can be 
put down twice or three times, refilling 
the box until a bale containing 250 lbs. 
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is made. The sides are then taken away, 
the pressure or the lid being maintain- 
ed. The wires are brought up and put 
through besides the battens and tied. 
After removing the lid the bale is 
rolled out. In addition to the body 
wires, it is wise to put a wire from end 
to end of the bale, if the fibre has to be 
sent any great «distance, especially by 
rail. Slats are sometimes used on each 
edge of the bale, but the custom is rare 
in this State. 


COMMERCIAL RETURNS. 


The amount of marketable fibre taken 
from an acre is from 5 to 10 ewt., 
the value ranging from £385 per ton. 
Taking the yield of fibre at 7 cwt. per 
acre, and the average value at £25 per 
ton, the fibre alone is worth £8 15s., 
whilst the value of the seed (8 bags per 
acre, at 7s. per bag) is £1 1s., or a total 
of £9 16s. 9d. per acre, without taking 
into consideration the value of the 
stalks as fodder. 


If all labour is paid for, the cost of 
growing will be as follows ;— 


—® 


Ploughing twice, and harrowing 
Seed (4 lbs. per acre) ... or 
Sowing .. 0 
Horse- -hoeing (three times be- 
tween rows) ... fee ona) 
Harvesting well 
Curing and Threshing .. 0 
0 
0 


com 
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Baling for Market 2s i 
Winnowing seed (three bags 
at ls.)... AAR Bee 
Bags... 
Sundries, including wite, twine, 
Co eco 


Go coco cack 


3182 


Leaving a profit of £5 17s, 10d. per acre. 

Where the grower has his own labour 
and that of the members of his family, 
much of the foregoing expenditure 
would be saved, and with heavier yields 
than those taken for an estimate, the 
returns would be considerably enhanced. 
Growers on the King River reckon the 
net average returns at from £6 to £8 
per acre, 
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FoDDER VALUE. 


Besides the utility of broom corn for 
manufacturing purposes, it has a high 
fodder value. 
vested before it is thoroughly ripe and 
the stalks made into silage. On analysis 
the quality of the latter is equal to 
maize; cattle eat it greedily and thrive 
upon it. The stalks are more easily 
harvested than maize for this purpose, 
and can be handled better for the chaft- 
cutter. The seed, which is of value as 
fowl feed, and for pigs, contains a fair 
percentage of oil and flour. As _ its 
properties, however, are fattening, it 
is not conducive to egg-laying when 


The crop should be har- 


fed to poultry. Horses do well on the | 


seed for winter teed, but care must be 
taken to have it well cleaned and 
Winnowed, otherwise the dust is liable 
to have bad effects. 


PROSPECTS. 


As stated previously, the fibre is uti- 
lized in the manufacture ot American 
brooms; whisks are also made. Mr. 
Albert Oates, of North Melbourne, one 
of our largest manufacturers, to whom 
Iam indebted for photographs of the 
finished article, states that the market 
tor whisks is a growing one, and that 
he is compelled to import fine textured 
fibre for their manufacture. He has, 
however, obtained for the purpose some 
locally-grown fibre of which he thinks 
highly. Heis of opinion that the grow- 
ing of fine fibre would pay, as the price 
per ton would be considerably higher, 
ranging to £40 per ton. 


In addition to our local market, there 
should be a fair opening for broom fibre 
in Tasmania and Western Australia. A 
sample of Victorian millet sent to Eng- 


land was valued at £22 per ton, and 


inquiries made for a supply. 


Good millet will always pay, and a 
caretul grower will never fali short of a 
market. On any fairly-equipped farm, 
the crop can be grown with lictle ex- 
pense for machinery; and, ia conjunc- 
tion with other tarming pursuits, is 
worthy of a trial in suitable districts, 


/ 
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“PADDY CULTIVATION IN CEYLON 
DURING THE XIXTH CENTURY. 


By KE. ELLiott. 


(Continued.) 
As, however, the practical results of 


_ this policy did not affect native agricul- 


ture tora few years, an account of the 
further progress up to 1871, which hap- 
pily continued, properly talls within the 
purview of the period under consider- 
ation, and will now be noted. 


During the interval 1862-71 the Crops 


- were as follows :— 


Minimum 4°9 M.B.P.* off 514,000, acres. 
Maximum 7'1 2: 


s9 522, 3° 
Average 6°0 », 494,500 sy, 


| The maximum was in 1863 with a rain- 
fall of only 48 inches,} and the minimum 
in 1870, when, though theaggregate fall 
was moderate ( inches), the N. EH. 
monsoon was exceédgngly heavy. 

To avoid the error already deprecated 
in others of drawing conclusions from 
the figures of single years, and dividing 
the interval 1862-71 into two quinquen- 
nial periods, I find that the production 


Between rae averaged 5'8 M.B.P, and 
1 ° 


9? zs 1 99 6 3 49 


29 
33 


I regret I have not been able to obtain 
complete figures of the Rainfall for 
several years between 1867 and 1871, but 
there are scattered indications ‘that it 
was not as favourable to cultivation as 
during the previous or subsequent quin- 
quennial periods. From an old copy of 
the * AnnaJs of Indian Administration” 
in my possession, I find that the most 
untavourable year in Madras was 1866-7, 
when the price of paddy in that Presi- 
dency rose to Rs. 242 trom Rs, 158 per 
garce (160 bushels) in 1863-4. This, of 
course, led to very high prices in Ceylon, 
such as Rs. 2to3 per bushel for paddy 
in the Western Province, while rice was 
-so scarce and dear that, as recorded in 
Ferguson’s Table of Events, ‘‘ there were 
food riots at Colombo and emeutes in 
Galle and Kandy.” Again, “ Speculum” 
points out that in the Western Province 
the area cultivated with paddy ha 
fallen to 116,325 acres in 1865 as against 


* M.B. P. stands for millions of bushels of 
Paddy. 

+ N.B.—When rainfallis given, it is that of the 
Agricultural year of the twelvemonth ending 


30th April of the year quoted forreasons already 
-atated in the Chapter on Weather, 


194,514 in 1863, and writes of 1865 and 1866 
as ‘tyears of drought and a period ot 
scarcity.” 

Ono these grounds he ridicules and 
impugns, the correctness of the paddy 
crops for those years given in the Blue 
Book returns (of 65 and 6°8. M.B.P. res- 
pectively). But as this writer was a 
merchant residing in Colombo and inter- 
ested in the management of estates 
consuming imported rice, he evidently 
overlooked the fact that the official 
figures included the production of the 
whole island, and that the climatic condi- 
tions in parts other than around Colombo 
were more favourable than those within 
his personal observation. Thus I find 
arecord of a rainfall of 104 inches in 
1865 at Peradeniya, (Kandy,) while other 
figures disclose that there were tair 
erops in the Southern Province, and that 
Batticaloa was coming to the tront with 
increasing crops which permitted of the 
export coastwise ot 94,000 bushels (in 
1866) to Jaffoa, and which had reached 
over a million bushels in 1869, another 
year when the Western Province was 
short both in acreage and production, 


Notwithstanding the advance in the 
Hast and a good crop in the Central Pro- 
vince, the real shortage occurred in the 
year 1869, when the acreage fell to 422,000 
and the grain crop for the whole island 
to 5¢ M. B. P. This was the minimum ot 
the second period (1867-71), under notice, 
but it was immediately tollowed by the 
record crop of 7:1. M. B. P. off 522,600 
acres. The details of these figures dis- 
close an instructive feature, viz,, that in 
the Western Province (inclusive of Saba- 
ragamuwa and Kegalle) the area cultiv- 
ated was only a little over 117,000 acres, 
or very nearly as lowas in 1865, and the 
crop was also deficient, especially in the 
Colombo district. But a reference to 
the Rainfall returns show that though 
it aggregated only 85 inches, the S, W. 
monsoon was light (which doubtless 
limited sowing in the Colombo district), 
but the N. K, was very heavy, which 
damaged by flood the growing crops in 
the same district, but proved most 
tavourable in the other parts ot the 
island, especially in the North-Western 
Province, where the cultivation jumped 
trom 36,000 acres (in 1869) to just 90,000, 
and the crop was 12 M.B.P. In the 
Eastern Province there was also a record 
cultivation of 64,000 acres and a crop otf 
13 M. B. P. 


In 1871 the rainfall was 118, and though 
the area cultivated increased by 66,000 
acres (making a total of 588,000), the crop 
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was nearly a million B. P. less (6'3) prob- 
ably damaged by excess of wet, except 
in the N. W. Province which was again 
well to the front with a record crop of 
12. M. B. P. 

A comparison of the two periods gives 
the following results:— ° 


Province. e» 1867-71. 186206, ! 
Western & Sabaragamuwa 1,213 1,254 
Central and Uva 1,522 1,467 
‘North Western 844 927 Thousands 
Southern 733 856 { of Bushels 
Nortbern 693 71 
Hastern 1,20 560 


Crops, Total vee 6,286,000 5,805,000 bushels 

Area cultivated 494,000 493,L00 acres 

The decrease in the Southern Province 
was due to the short rainfall which was 
specially severe in the eastern parts of 
Matara and the whole cf the Hamban- 
tota district, where there were very 
short crops bothin 1868 and 1870, and 
still worse in 1869, owing to ‘‘ unusually 
excessive drought,’ and consequently 
the extent sownin that year fell off to 
31,000 acres. 

I have noticed the details of these 
years, asl am desirous of emphasizing 
the great and early benefits of the first 
Paddy Cultivation Ordinance. If from 
the above tigures is deducted the odd 
300,U00 bushels as the addition due to 
the 24,000 acres of land affected by the 
irrigatious works carried out in Sir 
Henry Ward’s time, an area of 470,000 
acres cultivated with paddy producing 
a crop of six millions may be taken as 
the development due to this beneficent 
measure at a time when the average 
production had fallen below four millions 
of bushels as already shown, and the 
area cultivated to probably 350,000 acres.* 


COBRCIVE MEASURES for ensuring the 
due discharge of the ‘*services” or 
obligations to the Crown, as original 
grantor, 
pation of land was permitted, here call 
for notice, in view of the passing of the 
new Ordinance in 1866 in relation thereto. 
Under Native and Dutch administra- 
tion the records handed down restrict 
the penalty to simple ferfeiture for 
non-pertormance of the service or non- 
eultivation; but the arbitrary powers 
of the King and chiefs under Kandyan 
rule, and the personal authorityt vested 

t Pridham gives 381,000 acres, which is 
apparently the area cultivated in the year 1845, 
but an examination of the other data available 
indicates this was probably about 10 per cent, 
above the average. ‘the heures given at the 
end of the second period, or the probable 
average production between 1846-55, should be 
36 M.B. and not 3 as printed. 

+ ‘The people’s little property was at the 
mercy of the ‘‘Modliars” (note by Cleghorn, 
Secretary of the Kecords of the island, 1799, 
gn Dutch Administration.) 


- 
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and subject to which occu- . 
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in the ‘“Modliars” in the maritime 


districts under the Dutch Government, 
probably permitted of other and more 
drastic forms of patriarchal compulsion, 
under “the unwritten law,” some of 
which indeed survived in the early days 


of the British occupation, judging by 


the following extract froma Jaffna diary 
ot 1800 (given in Sessional Paper XVII. 
of 1890) :— pet 

‘* October 4—punished with 62 lashes 
M. Morogen, Renter of the Passes, 
tor repeatedly promising to discharge 
his balances and frequently failing 
therein.” + 

Such severe measures, however, did not 
long survive, aud Collectors, ag Sitting 
Magistrates, were authorised to commit 
detaulters to prison until payment; but 
the influence of the Mudaliyars was 
largely relied on, as shown by the 
Circular of September, 1818, which 
ordered that ‘ with the view of making 


the native headmen pay more attention — 


to the interests of agriculture, each of 
them must in future be compelled to 
veside in the division he is attached to, 
and go frequent circuits, causing every 
landholder to account for the cultivation 
of his land...and finally delivering 
return of uncultivated grounds and how 


long uncultivated, in order that the ex-— 


pediency ot taxing the present possessors 


or of resuming their grounds and be- © 


stowing them on more industrious per- 
sons may be submitted to Government.” 


The renting system was never intro- 
duced-into the Kandyan districts, and 
the Government share of the crops was 
delivered by the cultivators at certain 
stores as required by section 18 of the 
Proclamation of November, 1818. In the 
Maritime districts the procedure was 
the same where avmani_ collection 
existed; and when “renting” was in- 
troduced, the renters were at. first 


allowed to make their offers in kind, but ~ 


this was gradually restricted, and pay- 
ment iu money required. I have been 
uvable to trace any legislation regulat- 
ing the relaticns of such renters and the 
cultivators, but there are references to 
evasions by the latter, and consequent 
difficulties in securing suitable renters. 
VYnus, Mr. Dyke writes (1833) :—‘‘ As the 
number of capitalists in the habit of 
bidding for the rent has been yearly 
decreasing, and the headmen, being un- 
opposed in any manner, have engrossed 
the rents almost entirely to themselves, 
generally at very unfair prices, They 
have further abused their powers and 
influence to evade payment ot the price.” 
Probably a similar state of affairs existed 
in other districts, and this accounts for 
the grain revenue falling to the low 
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figures quoted in Colebrooke’s report 
(£20,911 averaged 1827-8 and 9). 
It was to meet this unsatisfactory 
condition that an effort was made in 
1833 to extend’ tothe maritime districts 
the system of voluntary commutatians 
which was proving so snecessful in the 
Kandyan district under Turnoutr’s foster- 
ing care. But the option was accepted 
to a. very limited extent, and as 
the new judicial system (to. quote 
Mr. Dyke again) ‘‘ prevented Collectors 
sae taking any steps against a _ cultiv- 
’ ator attempting fraud, except by 
the tedious process of a civil action 
' before the Civil Court, it was doubtful if 
the revenues could be managed without 
suffering a great falling off.” He conse- 
quently recommended compulsory com- 
mutation and the abolition of the rent- 
ing system ; but this was not adopted, 
and ultimately~ in 1840 an Ordinance 
TaN was passed for regulating the renting 
_ --—s system, and defining the relations of 
_ _- renters and cultivators. This law also 
--—-—-proscribed a summary procedure for 
dealing with defaulters by the existing 
| District Court, a power subsequently 
transferred to the Police Court on: their 
establishment (1845). Under this Ordin- 
_ ance fines could be inflicted, and if not 
, ' paid or recovered by dGistraint, the 
Bae defaulter was liable to imprisonment 
as for other penalties imposed by the 
Court. | 
The number of ‘‘ renters’ cases” before 
the Court eventually rose to thousands, 
and entailed much labour on the clerical 
| staff, but were nearly all ‘‘ settled,” and 
Ris a very small percentage indeed ever 
came to trial. 
This Ordinance, however, did not apply 
to commutation agreements, and the 
only means of enforcing their payment 


Courts, and in the result large arrears 
- accumulated between 1841 and 1853 in 
Sabaragamuwa and Kegalle, and ied to 
reversion to renting. This was, how- 
ever, not the case in the Cantral Pro- 
vince, with its more favourable climatic 
conditions and the very reasonable long 
termed assessments up to 1860. But 
when the increases already indicated 
_* took place, a more ready method of 
enforcing payment was rendered neces- 
_ sary, and the Ordinance 57 of 1866 
was passed, giving Government Agents 
power of summary distraint and sale of 
_ the land in default and of such movable 
> property only as may be on the land in 
ies f respect of which the tax was due. 


Chapetr VII. 

bere THE FourtTH PERIOD, 1872—90, 
covers the development and progress 

‘of paddy cultivation subsequent to the 


continued to be by action in the Civil: 
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policy resumed by Sir H. Robinson of 
spending a portion of the revenue on 
irrigation works. - 

Though the history of irrigation has 
been already written pretty fully per se, 
in pursuing the object of this compil- 
ation, it is not possible to avoid some 
repetition of it, and the addition of 
cognate détails within the writer’s 
personal observation and recollection. 

On Sir Hercules Robinson’s arrival, 
the indefatigable Bireh (on whom it 
may be said had fallen the mantle of 
Bailey retired) sought out the new 
Governor and induced him to make his 
first tour in Sabaragamuwa (of which 
Birch was then Assistant Agent). It was 
said at the time that, on hearing of this 
intention, a high official who had enjoy- 
ed the previous Governor’s confidence, 
warned Sir Hercules that Birch was not 
a safe adviser. However, H. HK. returned 
from his trip witha different opinion 
of his cicerone, highly impressed with 
the necessity for a progressive irri- 
gation policy, andsevt Bireh back to 
the Hastern Province as Government 
Agent in 1867. 

But notwithstanding the admitted 
suecess of the Batticaloa Works, Sir 
Hereules was apparently not prepared 
to trust, as Sir H. Ward had done, 
to the increase in the Government 
share ot the crops or the sale of 
Crown land benefited as providing the 
pecuniary return to the revenue, which 
Harl Grey had some years previ- 
ously laid down should be a condition 
of expenditure on irrigation. Conse- 
quently a Committee of Council was 
appointed to enquire into the subject, 
which, reporting in 1567, recommended 
that the repair of any existing village 
tank which could be done for £100 should 
be undertaken by Government without 
requiring repayment; but that where 
more expensive works were provided 
a water rate of Rs. 3 per acre should be 
levied. The Governor approved of 
neither snggestion, bnt proposed a 
scheme of his own, under which, where 
the proprietors required Government 
aid, it should be granted on condition 
that the whole expenditure, which he 
anticipated would in very few cases 
exceed £1 an acre, should be repaid in 
ten annual instalments without interest. 

To this proposal ths Legislative Coun- 
cil agreed and+the requisite act was 
passed; but the terms did not prove 
generally acceptable, and very little 
action was taken except in Batticaloa 
and Matara. Inthe former, Woodford 
Bireh, who had just become Government 
Agent, by his former valuable work in 
the district when Assistant Agent, had 
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secured the confidence and sympathy 
of, the people, so that not only had he 
suitable proposals ready to hand, but 
had no difficulty in obtaining the requir- 
ed consent of the cultivators to a large 
expenditure. isl 

Previous association with this far- 
seeing mastermind during a period of 
great distress in the Giruwa Pattu had 
imbued the writer of this sketch with 
Birch’s views in regard to irrigation, so 
that when he got charge of the Matara 
District, and Sir Hercules Robinson’s 
terms were promulgated, he did not 
hesitate to strongly advocate their 
acceptance, so as to secure the execution 
of the works required at once, trusting 
to the subsequent financial success 
which he believed would follow to 
obtain future concessions, While, there- 
fore, others held back, large sums were 
devoted to meeting the requirements 
of these two districts, and in them 
paddy cultivation made headway. In 
consequence of the rising importance of 
Batticaloa, Birch obtained the transfer 
of the Headquarter of the Kastern Pro- 
me to it trom Trincomalie (January, 


The expenditure during Sir Hercules 
Robinson’s term of office amounted to 
Rs.780,000, but in the endeavour to limit 
the outlay per acre to the figure con- 
templated by him, the first estimates 
were kept low and were moreover 
framed on insufficient data and hasty 
information unverified by survey or 
otherwise. 


Soon after his departure, the destruc- 
tion of the Bund of Denezgama Tank in 
Matara and other practical experience 
convinced the Engineers that cheap irri- 
gation wat not possible. Many cf the 
original estimates on which engage- 
ments had been based proved insufficient, 
avd the fear of having to pay more 
heavily than contemplated led to dis- 
content and trouble in Matara, and a 
paucity of applications even from Batti- 
‘caloa, after the departure of its inde- 
fatigable Agent, Woodford Bireh—who 
had been, on Sir Hercules Robinson’s 
recommendation, appointed in May, 1870, 
Colonial Secretary of the Straits Settle- 
ments—a great loss to Ceylon and a 
doubtful advantage to himself, as he 
was shortly after murdered while carry- 


Note.—The first estimates, especially of the 
Eastern Province were extremely'low, from 
Rs.3°'70 for the Pattipala works (24,000 acres) to 
Rs.22°20 per acre for,the Allai scheme (2.400). 
Consequently out of a total cost of 1°3 millions 
of rupees, Government paid one million and 
the people only, 300,000, as it was held they 
were only liable for the original estimates dis- 
closed at the early meetings. 


24  Panvary, 1912, 
é tar 


ing out the annexation of the Malay 
\States. FD 

Sir William Gregory, who became % 
Governor early in 1872, himself an agri- 
culturist and Irish Landlord, was natur- | 
ally interested in, and equally anxious wor 
to advance and restore, native cultiv- 
ation, soon recognised the necessity for 
making some concessions. He conse- 
quently provided for an alternative 
return for the outlay on irrigation, by 
the payment Re.1 per acre in perpetuity, - 
as interest on the expenditure, which it 
was then hoped would be restricted to 
the Rs. 50 per acre in future. by 

The Batticaloa landowners were, how- 
ever, content with the bargains already 
made, and eventually paid up in full ~ 
(the amount of the original estimates) 
as the areas benefited were large and 
the assessment very light, while there 
were large extents of waste lands to be 
had on easy terms of purchase or lease 
and good crops from new soil, besides 
returns from the sale of the timber in 
the abserce of an interfering forest 
department, 

But in Matara the alternative was 
most unwillingly acquiesced in, and 
when the writer left. on promotion in 
1875 to Mannar (with the gubernatorial 
intimation “he had to win his spurs 
anew”), it was thought by the great , 
body of the cultivators he had burdened 
their interests with an oppressive load. 

When. however, in 1886, he returned as 

Agent of the Province, it was gratifying © 

to find this view had completely 
changed, and uo one questioned the 
undoubted success of the works, while 
Government was satisfied with the - 
return it was receiving on its expend- oe 
ture, viz., 54+ % less ?% required for 
maintenance, which is heavy on these 

works as there is such a_ length of 
Channels to upkeep. pul 

Sir W. Gregory’s esthetic ‘tastes - 
naturally inclined him to take much in- 
terest in Anuradhapura, the wants and 
capabilities of which. had afew years 
before been set out forcibly in a report 
by Mr. Rhys Davids, when Assistant 
Agent of the district, and who actually 
had the hardihood to propose its separ- = 
ation from the Northern Provinee and J 
the appointment of an independent — 
Agent for Nuwara Kalawiya! But the 
idea had lain dormant until revived, I 3 
believe, by J. KF. Dickson, who about rene 
this time got his 2nd-class promotion as 


Assistant Agent of the district, but a 
was temporarily acting as Govern- <P 
ment Agent at Kandy on Russell’s ae 
death. Sir W. Gregory took the pro- _-— — 
posal up warmly, obtained the Secret- i: 


ary of State’s sanction (September = = 
1878), and Dickson (who had meanwhile : 
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taken up his appointment) was made 
the first Agent of the new North-Central 
‘Province. An able administrator and 
persevering autocrat, he took up the 
congenial task of rescuing this old 
Principality from extinction, and devoted 
to it with little or no interruption, the 
best nine years of his life. As already 
stated, the old agricultural customs had 
survived in Nuwara Kalawiya, and 
Dickson lost no time in reducing them 
to writing, and adding any provisos 
required to enforce the old communal 
obligation to repair the village tanks. 
To him is also due the credit for inducing 
Sir W. Gregory to undertake the free 
execution of the necessary masonry, 
where the cultivators had undertaken to 
earry out the earthwork of the village 
tank, a task which was judiciously 
spread over a number of years. He also 
induced the villagers to open up the 
district with ‘‘ pin-paras,” and in other 
ways judiciously and gradually improved 
‘the district and ameliorated the con- 
‘dition of the people. 


Z X : 
Concurrently other measures and a con- 


siderable outlay by Government aided 
the development of the Province, but 


they are outside the scope of this 
compilation. Agriculturally the restor- 
ation of the village tank has been the 
great cause of the success which has 
attended Dickson’s policy, and which has 
raised the area cultivated by their assist- 


_ance from under 10,000 to 44,000 acres at 


which it now stands, but is yearly in- 
creasing with a population of only 80,000. 


Bassawakulam and Tissewawa, two 
tanks close tothe City, were restored in 
1876-7, and later Nuwarawewa, to improve 
the water supply and with a view of 
attracting settlers—hopes which have 
been partly fulfilled, as from a recent 
report I note 7,400 acres of the irrigable 
area thereby are now cultivated twice a 
year and Rs. 40,000 realised by the sale 


_ of the land. 


The restoration of the great Kalawewa 
and’ the Yoda-ella from it to Anurad- 
hapura, serving seventy tanks en route, 
came later and cost over Rs. 700,000. 


The circumstances which led to an im- 
portant change in the mode of collecting 


_the Government dues and its effect on 
_ paddy cultivation here call for notice. 
Though 
“authorities, who took over the adminis- 
‘tration of the Island from the Dutch, 


introduced by the Indian 


and abandoned aftera short trial, the 


substitution of a general land tax in 


lieu of the ‘‘taxes on food,” as the 


“paddy rent” and the import duty on 


grain were termed, continued to be the 
panacea in the opinion of the Home 
4 
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authorities. It was suggestsd in 1833, 
but the Legislative Council reported 
against any change as leading toa loss 
of revenue without any advantage, and 
passed the Ordinance 14 of 1840, toremedy 
any alleged abuses in the renting system. 
In 1845 Sir EK, Tennant revived the idea, 
which met with the approval of a 
Committes in Hngland, appointed by 
the Colonial Secretary ; but no action 
was taken to give effect to the proposal, 
and the subject lay in abeyance, until in 
1868 the Duke of Buckingham (then 
S.S,C.) suggested a reduction in tha 
import duty on rice. Sir Hercules 
Robinson in reply pointed out that the 
state of the island revenue would not 
admit ot the loss this would entail, and 
referred with disfavour to a proposed 
substitution of a land tax to make up 
the deficiency. In 1876, the question was 
raised by Mr. George Wall, Chairman of 
the Planters’ Association, a leading 
merchant anda former member of the 
Legislative Council. Failing to obtain 
local support for his views, his re- 
presentations induced the Cobden 
Sceiety of England to take action, 
and the matter was mentioned in: 
the House of Commons at its. in- 
Stance by a member (Mr. Potter). This 
was followed by a discussion in the 
Colonial Legislature, which resulted in 
the appointment by Sir W. Gregory 
(January, 1877) of a Commission to ‘‘ en- 
quire into the taxes on home grown grain 
and the Custom duty onimported grain.” 
In reporting the action taken to the 
Secretary of State, this Governor, after 
five years’ careful consideration of the 
system of taxation in Ceylon, and with 
a strong desire to revise it, stated he 
had arrived at the conclusion that no 
equivalent for the duty on imported and 
home grown grain was to be found ex- 
cept a general land tax, which he showed 
was unsuited to the circumstances of 
the island. He emphasized that the 
objection to the paddy tithe was not so 
much to the tithe itself ar to the mode 
most of it was collected, viz., renting. He 
also pointed out that commutation was 
open to all who chose to avail themselves 
of this alternative, and that it had been 
solely in deference to their wishes that it 
had not been enforced generally ; and 
that as long as the water supply was 
precarious, so long would the cultivator 
decline to be bound by the hard and fast 
law of commutation. At the time (1877) 
the revenue from paddy, largely raised 
by renting which had been Rs. 400,000 
per annum prior to 1857 and averaged 
Rs, 710,000 per annum between 1858 and 
1864; and Rs. 930,000 in 1869-73 rose to 
Rs. 1,040,000 (1874-8). 
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This enhancement was due not only to 
arise in the price of paddy, but partly 
to the very satisfactory agricultural 
development consequent on the policy 
already described, with the result that, 
during the five years ending in 1878, the 
production of paddy averaged nearly 7 
millions of bushels as against 5'8 mil- 
lions in 1862-6, and 3’6 millions in the 
early fifties. 


The Commission appointed by Sir W. 
Gregory, which did not report before he 
ceased to be Governor, 
thorough enquiry, came to the conclusion 
that no change was desirable, except 
that the Government share (of the crops) 
should be recovered by commutation 
solely, and that it should be made 
compulsory on all and not voluntary as 
heretofore. 


The new Governor (Sir James Longden) 
had come to the island with the strong 
wish to abolish the ‘‘ paddy tax,” but 
after full consideration came to the con- 
clusion ‘‘ these taxes did not. in Ceylon 
affect trade or cultivation to any appre- 
ciable extent.” He accordingly adopted 
the policy recommended by the Commis- 
sion, and the Legislative Council con- 
curred by passing the necessary Ordin- 
ance for making the commutation of 
the Government dues compulsory in 
such districts as the Governor chose to 
bring under the Ordinance by Proclam- 
ation. 


The recommendation of the Commis- 
sioners and the policy of Government 
were undoubtediy largely founded on 
the generally accepted idea that volun- 
tary com mutation had worked so smooth- 
ly in the Central Province ever since its 
introduction by Turnour early in the 
thirties. No doubts as to this were 
suggested, or at all events made public till 
1883, when it became known that there 
had been trouble in enforcing the pay- 
ments of the enhanced commutation 
rates, already referred to in Uva, espe- 
cially after 1878 when (as Ferguson 
records in his reliable ‘‘ Enquire within 
on Everything ” regarding Ceylon) ‘‘ the 
General Revenue fell in consequence 
of the short coffee crops and planting 
depression.” 


Foremost amongst the sufferers from 
this calamity were the rice growers of 
the Central Province, where, as already 
recorded, the rates for the commutation 
of the Government share of their crops 
had been trebled in 1864. There was 
another revision in 1871, by which year 
the price of rice in the Central Province 
had fallen considerably, but no reduc- 
tion was made ir the assessment. This 
was succeeded by a dearer period, and by 


after a very — 


1877-8 rice was again as high in price as 
in 1864-6. Doubtless, it was owing to 
this no change was made in the commu- 
tation at the renewal in 1878; nor had it 
been then realised how far the depres- 
sion would go. 


The extent and effect of the advances 
made can best he gathered by the 
following figures of the total liability in 
each term, taken from the particulars 
given in the Agent’s report in S 
XVII. of 1890 :— 


In 1000 of Rupees. 
Bese 3 
= 38 a 

2 ee aoe 

Ms] 5 « 
1856 & previously 20 65 62 21°2 54 
1857-63 ..0 22) -,10°5512°4" 22>) 67 
1864-70 ...66°6 29°7 24 72. 192 
1871-77 ...65'6 261 80 = 738°5 195°3 
1878-87 ... 62'1 23'4 31:1 76x 191°6 


Note.—This is the average for 1878-84. In 
1885, when Uva-was created a Province, there 
was a reduction of over Rs, 12,000, why or where- 
fore is not stated in the papers at my command. 


As a check on these figures I have 
taken out the actual average collections 
trom another return in the same official 
papers as follows :— 


» ¢ ¢ 

BBS Bet gees 

3 @ SH >’ 6 

MO et | et 
Commuted Rs. 000 61°1 23-9 31°6 73:7 190°3 
Rented » SSeee 2B ueam 
64-4 26-0 31'S 76°6 198-4 


As long as coffee flourished like the 
Irishman’s pig, it helped to meet the 
rent, and the commutation in Kandy 
and Matale continued to be paid with 
fair punctuality. But though the de- 
pression did not extend to Uva till 1888, 
as it was the last of the coffee districts 
to succumb to leaf disease (White’s 
Manual) during 1878-9 and 1880, the aver- 
age collection in Badulla was only 
Rs. 44,000 out of a liability of over Rs. 
75,000, though they were years of good 
crops both in Uvaand the rest of the 
Central Province. 


As the acceptance of the commutation 
fixed for each field was perfectly volunt- 
ary ou the part of the landowners, 
steps ought to have been taken to collect 
the paid balaace within the year, but 
nothing was done, and as Mr. Sharpe 
subsequently wrote ‘‘the loose system 
which prevailed allowed arrears to accu- 
mulate until the tax of two years and 
even more became due.” 
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At this juncture Mr. J. F. Dickson 
became Agent of the Province, who con- 
sidered ‘‘it was of the utmost importance 
to enforce and recognize the principle 
that all taxes should be recovered within 
the year for which they are due, as if 
taxes are allowed to fall into arrear 
itis difficult for many to pay two or 
three years’ taxes at once, or in one year, 
and the .irregular collection of them 
induces great hardship and suffering.” 
Notwithstanding this latter qualific- 
ation, he seems to have rejected a pro- 
posal made by Mr. Cameron for the 
gradual clearing off of the arrears, insist- 
ing on stringent measures being taken. 
This led to the so-called ‘‘ sales” of a 
large number of holdings. Admittedly 

_ there were serious mistakes in dealing 
with the matter in Uva, first in not re- 
cognising the fall in the price of rice in 
the seventies, and the general depression 
then setting in; next the forbearance.in 
“enforcing payment in 1878-81 from those 
who had voluntarily accepted the assess- 
ment and signed an agreement to pay 
at those rates ; and finally the stringency 
shown in the recovery of the arrears. 
But these did not justify the exaggerated 
picture of the consequences subsequent- 
ly served up to support the case for 
abolition, the more especially as all this 
trouble and the complaints of over- 


_, taxation were apparently confined to 


Udukinda, about the most favoured 
portion of the Badulla district. No 


_ relief was asked for the other divisions 


of Uva, where according to Mr. White 
there was distress in the lowlying 
Korales from 1878 onwards, but not till 
1883 was there any in Udukinda “ owing 
to the coffee in the native gardens 
having totally failed, and the general 


depression which began in 1878 overtook. 


Uva, which was the last of the coffee 
districts to succumb to leaf disease.” 


Note.—In Udukinda the arable area had in- 
creased from 7,680 amunams in 1,853 to 8,900 
in 1878, or at least 1,220 acres or 16 %; and there 
had been an increase in the population (botween 
1881 and 1891) both in the villages and on the 
estates, the chief customers of the villagers for 
minor products, poultry and especially straw 

for which the extension of the cart roads creat- 
ed additional demand. It is true the increase 

‘in the village population was only 3:2%, but in 
the adjoining division of Yatikinda there was 
a decrease of 6°38 % and 11% on the estates ; and 
in Wiyaluwa the loss was 2'7- and 11°5% res- 
pectively. The commutation rates, I may add, 
in Yatikinda averaged Rs. 2°60 per amunam 
against Rs. 3°16 in Udukinda, and were in much 
the same proportion as in the old 21 years’ com- 
mutation 84 cents and Rs. 1°10 respectively. 


_ About the same time there was similaY 
trouble in Walapane (Nuwara Eliya dis- 
trict), and Mr. LeMesurier evolyed a 


Y 
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harassing tale of destitution and mortal- 
ity, which subsequent inquiry proved 
contained gross exaggerations and un- 
justifiable inferences. He succeeded in 
obtaining from a sympathetic Governor 
a remission of 60% and a liberal expen- 
diture on irrigation works which have 
proved most disappointing. (One of 
these was the Bodie Ella, but which it 
was suggested should be termed the 
Bogie Ella.) 


But this enhanced revenue demand 
appears to have had no adverse effect 
on paddy cultivation in Badulla, where 
the production rose from an average of 
866,000 B.P. (1869-72) to 477,000 (1873-6) and 
513,000 (1878-82), while in the whole Cen- 
tral Province the area cultivated in- 
creased from 82,000 (1862-6) to 95,000 (1867- 
71) and 115,000 (1872-76) acres. 


Such crops naturally lead to the en- 
quiry if there was not some cause or 
excuse in the background for the delay 
to pay which led to the accumulation and 
compelled extreme measures for recov- 
ery. I think this may be found in the 


' statement made by Mr. Fisher that much 
of the hardship in Uva was due to 
‘tampering with the registers by some 


unscrupulous clerk, who struck out 
rupees entered against his friends and 
inserted them against inferior lands to 
ksep the balance true. I found a some- 
what similar procedure had been follow- 
ed, not surreptitiously but openly by the 
chief headman of the district who had 
been entrusted with the revision of the 
Batticaloa registers in 1879 as the most 
competent and trustworthy man to be 
found for the work. All the fertile 
lands were assessed at very low sums 
and the inferior lands unduly high. 
Kvery bit of land that had ever grown 
paddy was duly assessed and included. 
Consequently the sum total of this 
assessment came out most favourably 
and showed a considerable increase on 
paper. But the Batticaloa people were 
more wideawake than the Badulla ecul- 
tivators, and the acceptance being volun- 
tary, the result was that the favoured 
lands only were commuted and the 
others took their chance with the renter. 
Consequently the collection of commn- 
tation money fell from Rs. 60,284 in 1878 
to Rs. 15,000 in 1880, and never got be- 
yond Rs. 23,810 in 1888, and the average 
grain revenue was only Rs, 57,449 against 
Rs. 72,098 during the previous septennial 
period, figures which show Government 
had been undoubtedly cheated to a 
large extent (see G, A’sletter printed on 
p. 76 of S. P. XVII of 1890). 


In other districts even under the 
renting system there was favouritism 
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at the expense of Government. In 
Giruwa PattulI found one division of a 
well irrigated fertile village (where a 
former Pattu Mudaliyar had lived and 
his widow still resided) had been rented 
at much less rate than the other divi- 
sions on each side. On asking explan- 
ation of this from the Mudaliyar who 
was in office, he candidly said, ‘‘ Oh yes, 
we always allowed the widow to buy it 
cheap as she was rather badly off.” 


But all this took place under the old 
way of making assessments, which over- 
worked district officers were expected 
to carry out with the aid of their head- 
men. Consequently it had to be left to 
subordinates, and only the aggregate 
results checked by the approving author- 
ity in the interests of Government, 
while voluntary acceptance was looked 
on as the safeguard of the contributors. 
It was to guard against such irregular- 
ities that when compulsory commutation 
was determined on, Sir Longden 
promised the duty should be entrusted 
to officers of high standing, eligible to 
serve as Agents of Provinces. 


Returning to the new system of com- 
pulsory commutation, the Ordinance was 
brought into force in the Western, 
Southern and Eastern Provinces be- 
tween 1878 and 1886. Though well in- 
tended the innovation was decidedly 
unpopular, especially in the Batticaloa 
district, where there had been undoubt- 
edly much evasion under the renting 
system as worked there. Various alle- 
gations were made as to the way the 
new system was carried out between 
1878 and 1885; but the returns show the 
effect on cultivation was certainly not 
adverse—iudeed quite the contrary—as 
the area actually cultivated increased 
in the above named provinces from 
279,000 acres average of 1873-6 to 320,000 
acres average of 1878-82 and 335,000 acres 
average of 1883-87. One complaint was 
that it was used to increase the revenue 
and without due regard to the interests 
of the cultivators, but this is easily dis- 
proved. ‘There were several points in 
which the new method differed from 
the old, viz., all land not cultivated 
for fourteen years was excluded, as also 
was any new land aswedumized within 
the previous seven years; while crop 
commutation only payable when a land 
is cultivivated was chosen for a con- 
siderable area in every district. The 
ouly way therefore to compare the two 
systems is by the actual collections 
under each for a period cf years. Under 
the provisions of the Ordinance the Com- 
missioners all endeavoured to make this 
wssesement work out so as to give a 
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future return to Government as near as 
possible equal to the average of the 
previous fourteen years. 


Note.—The Committee who reported in 1890 
gave a return of 36,000 acres of new lands 
brought into cultivation during the above 
period. 


The following statement shows that 
not only was this condition observed, 
but that the new commutation gave 
results much below the average of the 
previous seven years. 


ANNUAL AVERAGE REVENUE DURING \ 


14 years Tyears various periods 
before before after 


Kirst COMMUTATION UNDER 11 of 1878. 


Colombo Rs, 000°77°2 89 76* 
Kalutara Se eae TAY 80 68 
Negombo Ae H/C 40°2 30°4 
Galle Bg. 5 Oey 10. Gar 
Matara 33. 73380 88'6 84t 
Hambantota ., ., 28°7 30°1 20°6+ 
Sabaragamuwa,, ,, 32 38 36+ 
Kegalia sigs DORE pipe 48+ 
Batticaloa 5 99 G18 61°4 63§ 
Trincomalie ,, ,, 7°3. eee 8 
Total ... Rs. 507,000 546,500 499,000 


The only exception is, and that only to 
a slight extent, in the Hastern Province, 
and especially Batticaloa, where the 
Government had been largely defrauded 
as already explained, and there was 
only a considerable addition to the 
cultivated area of productive new land 
which took the place of old worn out 
abandoned fields. On the other hand, 
districts to which the Ordinance was not 
extended, asin the Northern Province, 
where under the voluntary system the 
amounts recovered by commutation 
largely increased from Rs. 42,000.in 1877 
to Rs. 78,000 in 1888, and the total grain 
revenue of the second half of this period 
averaged Rs. 13,000 a year more than 


during the first half. Again, the North- — 


Central Province, the collections. by 
renting showed an increase of Rs. 9,000 a 
year during the second half of the same 
period (1878 88), 

In the Central Province an assessment 
under the new system was carried out 
in 1886 and came into force at the 
beginning of 1888. The price of rice as 
already stated was somewhat lower in 
the eighties, and paddy in the Province 
had tallen in value. There had also 
been a considerable return of prosperity, 
but Mr. LeMesurier continued to write 
strongly against the tax, though, as 
mentioned by Mr. Sharpe in his annual 


* During 7 years ending 1889. 
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report for 1887 ‘“‘ with all the sympathy 
for the landowners he was able to make 
the 1887 collections without .the sale of 
a single land.” Mr. Sharpe adds: “The 
practical relief in all cases of over- 
assessment given by the Commissioners 
forms the best answer to the criticisms 
of my Nuwara Eliya assistant. Mr. 
Templer’s work in Uda MHewaheta 
shows even larger reductions than 
in Kandy proper, varying from 21 


hs 


29. 


to 31 %, aresult at which Mr. Le Mesurier, 


was agreeably surprised!” Itis rather 
significant that this was secured by 
a reduction of 10 % only over 2,650 
acres, or Rs. 1,113a year equal to half a 
bushel a year per acre. Though Mr. 
Sharpe expressed himself satisfied at 
the reduction in Kandy proper, the 
returns show the total amount due as 
annual commutation was Rs. 58,720 or 
only Rs. 100 below the average collections 
of 1878-88, and the collection in 1888 was 
Rs. 55,000 within the year. 

In Matale the new Commutation was 
carried out by Mr. Crawford, who in- 
creased the average ratein Matale Hast 


by Il cents an acre, but reduced by no 


less than 54 cents per acre that of 


- Matale North, where there had been an 


addition of 640 amunams (1,280 acres) 
in the arable area. The amount due as 
annual commutation was consequently 


Rs. 23,175 against an average revenue of 


Rs. 23,859 between 1878-87, the collection 
for 1888 was Rs. 22,960 within the year. 


In Uva Mr. King in his Annual Report 
for 1887 states: *‘ Thearea of land under 
paddy was the largeston record. The 
outturn on the whole was good. The 
tax due for 1887 was fully recovered 
well within the year, scarcely any 
statutory pressure being necessary, a 
highly satisfactory «wchievement which 
has now been accomplished for three 
years in succession.” 


A commutation was carried out during 
1887 under the new Ordinance, and from 
the same report | gather that paddy was 


then selling at Rs.1°50 per bushel at 
’ Wilson’s 
missioner fixed the price at Rs.1'25 per 


Bungalow, but the Com- 
bushel, and that eventually the assess- 
ment made showed a reduction in the 

revious rates on first class tields from 

3.1°40 to Rs.1°25, 2nd class from Rs.1'20 
to Rs. 1, 3rd class 75 to 70 cts, on 4th class 
from 50 to 40 cts. Owing to the exclu- 
sion of a large extent of Crown and other 


lands which ought never to have been 


£4 included in the old lists, the area assessed 
- was also considerably reduced. But in 
spite of these concessions, the aggregate 


assessment of lands liable to annual 


~ commutation alone showed an increase 


all round, as against the actual revenue 
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of the previous fourteen years in the 
four divisions assessed as under :— 


Ukukinda Rs. 32,510 against Rs, 28,158 


Yatikinda ,, 19, tf >>. 18,982 
Welassa 1h OL DUSia Ns », 6,796, 
Bintenne sa, LU DOS OM Is4 » 1,416 


Total .). Rs. 62,859 Rs, 55,852 


The actual collections for the first year 
(1888) under the new system, however, 
amounted to Rs.59,695 as against Rs.69,811 
for the previous year under voluntary 
commutation, though the area cultiv- 
ated for the former year was over one- 
third gieater. As to how the commuta- 
tion was generally carried out in the 
Provinces brought under the new sys- 
tem, it may be said ‘“‘e’en the foe could 
scarce forbear to cheer.” Of the great 
advocates for abolition, Mr. Le Mesurier’s 
surpciseat the reduction in his district has 
been already mentioned, and Mr. Fisher, 
replying to the Committee’s question if 
the assesments had been unskilfully per- 
formed, wrote :—‘ The replyto this ques- 
tion, speaking generally, must be in the 
negative. In saying thisI refer to the 
assessments which have been made 
afresh, as in the Batticaloa district.” 
Mr. Le Mesurier in his reply concurred 
in this view and added: ‘‘ The assess- 
ments having been checked by local 
authorities and by the voluntary agree- 
ments of the last fifty years, and having 
been carefully supervised by the Grain 
Commissioner himself, have not been as 
a rule unfair.” 


From the figures already given it will 
be gathered that financially Government 
was no gainer by the change. The 
great objections in the eyes of the land- 
owners and cultivators were the non- 
elasticity of the new system—the oblig- 
ation always to pay the same sum irre- 
spective of the condition of the crops and 
the general difficulty, if not impossi- 
bility of securing relief in case of excep- 
tional. agricultural disaster. Annual 
commutation was also chosen too freely, 
and there was no means of changing to 
crop during the term of seven years. If 
the Government Agents had had the 
same powers as Collectors have in India 
of grantirg remissions, most of the so- 
ealled ‘‘hardships” would have been 
remediable, and there would have been 
no agitation. 


During Sir James Longden’s adminis- 
tration (1877-85) the financial condition 
of the Colony restricted the outlay in 
irrigation to the completion of the 
works begun in his predecessor’s regime, 
and the expenditure under this head fell 
to Rs, 45,612 in 1882, 
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Under these circumstances the policy 
of Government to encourage ~ paddy 
cultivation had heretofore met with 
general approval, but with the advent 
as Governor in 1883 of Sir Arthur Gordon 
(now Lord Stanmore) began what may 
be termed the controversial era. The 
new Governor’s strong sympathies for 
native interests had preceded him, and 
at an early date he expressed the opinion 
that it was ‘‘impossible to neglect irri- 
gation without criminal disregard of the 
obligations imposed upon us by our posi- 
tion in Ceylon.” He further intimated 
his desire to meet the wants of the 
paddy cultivator “ before any but the 
most necessary expenditure on other 
objects is sanctioned.” 


Consequently in 1887 there was further 
legislation and anew departure, by the 
definite setting aside for purposes of 
irrigation of one-fourth of the revenue 
derived from paddy. It was(to use Sir 
W. Ridgeways’s words) ‘a public recog- 
nition of the duty owed by Government 
as landlord to the cultivators as ten- 
ants,” and he might have added as their 
debtor for the eno: mous sum contributed 
for nearly one hundard years to the 
Revenue of the island as rent, miscalled 
in later times “ grain tax.” 


To administer the fund thus created 
provision was made for a Central Irri- 
gation Board, of which the Governor 
was the President, and Provincial Boards 
(consisting of the Government Agent 
and the chief officers of the Works 
and Survey in each Province) which 
were to be the executive agency. Much 
was expected (as Sir West Ridgeway 
said in his closing address to the Council 
in 1903) from these Provincial Boards, 
but in his criticism of their shortcom- 
ings sufficient allowance is not made for 
the difficulties of their position. It was 
in facta repetition of the old task of 
making bricks without straw. 


The C. I, B. was most desirous to get 
the money at their disposal spent, judi- 
ciously if possible, but spent, and while 
pressed for schemes, grudged outlay on 
professional services, for which the P. I. 
B’s were expected to arrange with the 
local works and survey officers. These 
gentlemen did, asI can testify, co-operate 
most willingly so far as lay in their 
power, but there wasa paucity of men 
and money to procure the necessary 
surveys and other details. Hine illzx 
lachrymz. Hardly any schemes were 
properly investigated, estimates proved 
insufficient and were carried out indif- 
ferently, and owing to over-zeal a good 
cause wac exposed to adverse criticism 
both in Council and elsewhere, - 
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Under these circumstances, and in 
spite of these difficulties, the expen- 
diture between 1884 and 1890 amounted 
to Rs. 2,616,280 distributed amongst the 
Provinces-as_ follows: Rupees  thou- 
sands :—North-Central 840. Central (in- 
cluding Uva) 448. Southern 382. Hastern 
297. North-Western 137. Western (in- 
cluding Subaragamuwa) 189. Northern 
169, while establishment and charges not 
apportioned against works figure for 
only Rs. 5,545 during the seven. years 
as against Rs. 277,000 in 1904 alone. 


As these figures show, Sir A. Gordon 
warmly took up } 
schemes for the rescue of Nuwara Kala- 
wiya, where he found: in Mr, Frank 
Fisher (who had succeeded Mr. Dickson 
as Agent, transferred to Kandy) an ener- 
getic officer and a strong advocate of 
irrigation. The revised system of com- 
munal labour for the execution of the 
earthwork was working most success- 
fully, and the cost to Government of 
providing village sluices was reduced to 
a comparatively small sum by a combin- 
ation of Cement pipes invented by Mr. 
Aleck Murray, Provincial Engineer. 
But the new Governor was not content 
with the slow rate of progress, and read- 
ily concurred in the ambitious proposals 
which had been already made for pro- 
viding an immense store of water by the 
restoration of Kalawewa, and thereatter 


the re-opening of the old Yoda-ela for 


conveying the stored water to Anu- 
radhapura itself and the tanks en route. 
These works were accordingly carried 
out ata cost of Rs. 710,000, and Sir A. 
Gordon had the gratification of seeing 
the great tank completed before leaving 
the island. 


In the hopes of attracting settlers and 
thus extending cultivation in parts of 
the island where there was little or no 
resident population, several colonization 
schemes, such as Bodi-ela, Hambanga- 
naawa, Okkampitiya, ete. were under- 
taken and considerable outlay incurred 
in parts of the Central Province, but 
failed to secure any degree of success. 
Similar schemes in Sabaragamuwa, 
undertaken at the recommendation of 
Mr. Wace, the Assistant Agent of the 
district, were also disappointing though 
there was some indigenous population: ° 


In the Southern Province the Walawe 
works were started, but the unhealthi- 
ness of the country knocked up several 
of the officers sent to supervise the 
works and caused difficulty in obtaining 
the necessary labour. 
gress made was due to the energy of Mr. 
H. Ward, the D. E., who resided at Ham- 
bantota and visited the works, rarely 


passing more than a night in the mala: 
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-_ vious district. He was, however, removed- 


before the works were finished, and the 
completion had to be~entrusted to 
others, with unfortunate results. At 


_ Tissamaharama, in Magam Pattu, more 


storage was provided to meet the increas: 
ing cultivation developed by the foster- 
ing care of Mr. Colin Murray to whose 
untiring interest and steady advocacy is 
due much of the success in this locality. 


In the Eastern Province cultivation 
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- continued to increase, and to meet the 


wants of the energetic and pushing 
cultivators of Batticaloa, additions had 
to be made to the existing works. In 
the Northern Province communal rules 
for the better cultivation of paddy had 
been agreed to and provided for the 
completion of the cultivators in the 
repair of village tanks. In addition 
several of the more important at Vavu- 
niya and elsewhere were restored by the 
Board on the usual terms. 


A small but most usefal concession 


was made by the Minute of 8th March, 
1886, ‘“‘aeccording Government Agents 
liberty in the course of the year to incur 
expenditure not exceeding Rs. 1,000 on 
such irrigation works in their respective 
Provinces” without obtaining the 


~ authority of Government in each case; 


but reporting to the Colonial Secretary. 
This was continued under the P.I. B., 
but was discouraged, and any action 
taken so criticized during the next re- 
gime that it had to be abandoned, but 
not tilia lot of very useful work had 
been done. 

With a view of bringing theimportant 
‘districts of Sabragamuwa and Uva 
more in direct touch with Govern- 
ment, Sir A. Gordon declared them 
**Provinces,” controlled by Government 
Agents corresponding direct with the 
Colonial Secretary and Central Irrigation 
The district of Kegalle was 
attached to the Saragamuwa Agency. 


Daring Sir A. Gordon’s reign the 
satistical position of paddy was as fol- 
lows :— 

Arable area 1890 about 690,000 acres; 

Maximum area cultivated 606,000, Crop 10 million bushels. 
Minimum area cultivated 562,000 SUct ia 3 
Average area cultivated 575,000 eZ es; 

Notwithstanding this increase in pro- 
duction the Grain revenue for the whole 
Island fell to an average of Rs. 932,000 

1883-90) as against Rs. 1,040,000 during 
he five years prior to the introduction 
of compulsory commutation. 


. 


(To be continued.) 
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TROPICAL INDUSTRIKS: 
COFFEA ROBUSTA. 


(Fromthe Queensland. Agricultural Jour- 
nal, Vol. XXVII., Pt. 4, October, 1911.) 

Rubber plantersin new tropical coun- 
tries who have not had any experience 
of rubber planting in older rubber dis- 


_tricts are much divided in opinion as 


to the most suitable catch crop, which, 
planted between the rows of rubber 
trees, will serve the twofold purpose of 
keeping down weeds and of giving some 
annual return until the rubber trees 
have arrived at the tapping stage. 
Amongst the various crops grown for 
these purposes are cotton, yams, sweet 
potatoes, coffee, &c. Coffee appears to 
be much in favour in some rubber coun- 
tries, and the variety Coffea robusta 
would seem to be better for the purpose 
than C. arabica or C. liberica. 

We have received from Mr. Stuart 
BR. Cope, London, an abstract 6f a paper 
on Coffea robusta which,was published 
in the Agricultural News of Barbados, 
nnd we republish it, as the information 
it furnishes on the subject will, we 
think, be of great value to intending 
aud to already established planters in 
Queensland. Mr. Cope’s planting leaflet 
says :— : 

The following information is taken 
from Dr. Cramer’s paper on 
Coffea robusta as an intercalary crop 
with Para rubber, which appears in the 
‘Bulletin dela Societe Belge d’Etudes 
Coloniales,” for February, 1911, This 
commences by referring to the origin of 
Coffea robusta, which Dr. Cramer con- 
siders to be identical with Coffea Lau- 
rentir; this species is as distinct from 
Coffea arabica and Coffea liberica, as 
these are different from one another, 
and requires conditions quite other than 
those needed by these for its proper 
growth. In the history of the distri- 
bution of the species, it was first 
obtained from Brussels in 1900 for plant- 
ing in the east and centre of Java, 
where it was considered as a curiosity 
until two years later, when its large 
power of production came under observ- 
ation. Since 1907 there has been a 
great extension of the area of Coffea 
robusta in Java; the estimated area in 
1907-8 was 5,000 acres, and in 1908-9 from 
20,000 to 30,000 azres, and it is probable 
that this estimate is below the actual 
extension. No other kind of coffee is 
being planted at present to any extent 
in Java. 

CLIMATE. 
Experiment in Java shows that this 


coffee will flourish from sea-level to an 
altitude of 3,000 ft. The best planta- 
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tions are found in the humid districts of 


East Java where there is a large rain- 
fall distributed equally during the year. 
These estates are situated from 1,000 to 
1,500 ft. above sea-level and the soil is 
deep and rich in vegetable matter. The 
plant is capable of resisting drought toa 
certain degree, but prefers an abundant 
and regular rainfall. In the south of 
Java, it has survived a dry period 
lasting nearly four months; the trees 
suffered to some extent, but recovered 
very quickly after the first rain. In 
Java Robusta coffee is always planted 
under shade; in connection with this, 
the shade given by Para rubber trees 
would be insufficient on account of its 
inequality, and its absence for part of 
the year owing to the loss of the leaves. 
The plant suffers severely if exposed to 
the wind, and, where such exposure is 
likely to occur, it is useless to attempt 
to grow it unless measures are taken for 
its protection. 
Sor. 

The roots of Coffea robusta are strong- 
ly developed, and it is noticed in the 
nurseries that they largely occupy the 
top soil. It is on this account that 
the soil condition should be as favour- 
able as possible for the development of 
the roots. It has been found that the 
plant. grows very quickly on volcanic 
soils, and on those which are rich in 
vegetable matter. The growth is much 
slower in compact and clayev soils. 


CoFrFEA ROBUSTA AS AN INTERCALARY 
CROP. 

The article summarises the advantages 
that should be shown by an intercalary 
crop, in the special connection, as 
follows :— It should not injure the Para 
plants in any way; it should yield a 
harvest ag soon as possible; ite cultiv- 
ation should not entail any specially 
skilled labour; the preparation of the 
products from it should not require the 
employment of any costly machinery. 
In regard to these matters, the cultiv- 
ation of coffee is very simple, and Coffea 
Robusta possesses a special advant- 
age on account of its quick arrival at 
maturity, by which it is enabled to give 
asmall yield two years after planting, 
and, usually, a complete crop in the 
third year; under normal conditions 
Robusta coffee planted between rubber 
will give, at the end of the last-men- 
tioned period, a crop of 15 ewt. per acre. 
The most important matter, however, is 
that the presence of the coffee does not 
interfere with the development of the 
rubber. Observations are given in 
support of this, as well as of the fact 
that coffee planted with rubber grows as 
well as that which is being raised alone 
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NURSERIES FOR COFFEA ROBUSTA, _ 
Nurseries for Coffea robusta require 
much care. They should be capable of 
providing a deep shade, which can be 


diminished gradually as the plants ba-. 


come older, in order to accustom them 
to the sun before they are planted out. 
Theseeds should not be planted more 
closely than6 in. apart, as such a dis- 
tance will enable the plants to be kept 
longer in the nurseries, so that they will 
not be planted out before they are ready. 


—thatis, when they possess four or five " 


pairs of leaves. The best method is to 
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keep the plants in the nursery for nine © 


months, and then to place them out as 
stumps- When this is done, the most 
useful plan is to sow the seed very 
thickly ina germiuating bed, and then 
to put the best plants out in the nursery 
at a distance of 1 ft. apart. The chief 
objection to the useof stumps is that 
they yield their first crop later than 
trees that have been put out as seed- 
lings. If it is necessary to have the 
plants in the ground very quickly, these 
methods are too slow, and it is of 


interest that Coffea robusta can be trans- . 


planted at almost any age, for plant- 


ations exist that have been made from 


seeds that had just germinated as well 
as from plants that have been raised 
from seed at stake. In the examples of 
this seen by the author, althougk the 
plants were only six months old, flower 
buds had formed in the axils of the 
leaves on the lower branches. 
pointed out that a similar method of 
planting could not be employed success- 
fully with any other species of coffee. — 
PLANTING OUT. 

If seedlings are to be employed, these 
should be planted out in the ordinary 
way, with a ball of soil adhering to the 
roots; with stumps, this is not the case, 
all that is required being to cut the tap 


root back a little, while the lateral rvots ° 


are untouched. The distance for plant- 
ing depends upon that between the Para 
rubber plants. Asa basis, 6 ft. may be 
taken as the least distance between the 
coffee plants, and 7 ft. between the 
rubber and the coffee. If the rubber 
trees are planted in line well apart, it is 


best not to plant coffee in the rows, ‘ 


It is — 


because this would prevent the rubber 


from being seen as a whole, and to plant 
the rows of rubber from east to west, in 
order toeusure the largest supply of 
lighc to the coffee between the rows. 


TOPPING, PRUNING AND CARE OF A , 
YOUNG PLANTATION, | ¥ 

Robusta coffee possesses a 
tendency to form solely . 


strong — 
primary © 
branches, during early growth, so that — 
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itis necessary to stop the trees in order 
. toprevent their growing too tall ; if the 
‘top is removed, the principal branches 
form secondary branches which are not 
inferior to the former from the point of 


view of production. Another method 

for eneouraging the growth of second- 

ary branches is to expose the young 
plant to direct light. Very little differ- 

ence in yield has been found from topped 

~~ and untopped plants. The sole disadvant- 
age of topping is the formation of suckers 
‘8 at the top of the trunk; these should be 
removed regularly, and this includes all 
the pruning that is required, except in 
the ease of old trees that have produced 
‘suckers near the base on account of 
a injury. The care of a plantation of 
- Coffea robusta is certainly less expensive 
than that of one containing Liberian 

| eoffee; epiphytes do not grow upon it, 
and it shades the ground completely—in 
_ fact, the expenses of its cultivation are 
less than those entailed in the clean 
weeding of a rubber plantation. If 
weeds happen to become abundant, the 
eoffee does not die, but ceases to produce 

fruit, and is capable of recovering ina 

|. few months. 
4 a-half years old, the trees may be topped 
~ ata height of 8 ft., and after they have 


been topped they reach their full 
development in three years. . 
ake TIME OF KLOWERING AND YIBLD. 


The first flowering takes place a year 
, after planting, though cases are known 
in Sumatra when the period bas been 
| eight months; in the latter ease, sterile 
flowers were formed after seven months, 
and the normal flowers appeared a month 
later. After flowering, the time for the 
formation of ripe fruits may be taken 

Be as nine months; thus trees of the latter 
kind would yield a harvest in two years. 
-. The plant flowers during the whole of 
the year, resembling Coffea liberica ; 
nevertheless, the climate has some effect 
on production, and the crop is increased 
in amount during the dry seascn. The 
berries remain on the branches for 
about a month, so that a monthly pick- 
- Ing is necessary. 


Examples are given of the yields on 
_. plantations. In one case where the plants 
¥ were placed at the corners of a 12°ft. 
_ square with another plant in the centre, 
the yields per acre at the different 
~~ ages of the plants were as follows :— 
__ +-Two years, 1°5 cwt,,three years, 55 cwt.; 
four years, 17 ewt.; five years, 15 ewt.; 
‘six years, 21 to24cwt. In another case, 
rue the plants were at 10 by 10ft., with a 
— nutmeg tree in the place of every ninth 
. cottee plant when the yields were, simil- 
arly, as follows:—Two years, 1°5 cwt.; 
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three years, 1 cewt.; four years, 17 cwt. ; 
five years, 17 cwt. Other examples of 
yields are presented, and the following 
course of a plantation of Robusta coffee 
with rubber is given as satisfactory 
under the conditions mentioned :—The 
flowers should appear in the first year 
after planting. In the next a small 
crop of about 1 to 2 ewt. should be ob- 
tained, and this should beincreased to 14 
cewt. per acre in the third year, with the 
same production in the fourth year. In 
the fifth year, the shade of the rubber 
trees would become too thick, and only 
the trees in the middle of the rows 
would give acrop; this would be about 
7 ewt. per acre. In five years the coffee 
plants should be removed, as the shade 
of the rubber trees would by now make 
their yield unsatisfactory. These figures 
apply only to conditions where the 
rubber trees are planted ata suitable 
distance from the coffee—namely, at 
least 7 ft.—and where the conditions of 
soil and climate are favourable to inter- 
calary cultivation. 


PREPARATION FOR MARKET AND 
QUALITY OF THE PRODUCT. 


The berries are smaller than those of 
Liberian coffee, and are bornein thick 
bunches, so that picking is facilitated 
and hastened. The fruit covering is. 
thin, and there is another advantage in 
that the skin is easily removed. The 
seeds are fermented for thirty-six hours, 
and then washed and dried: for the last 
named purpose they should be exposed 
immediately to a temperature of about 
60 degrees C. The quality of well-pre- 
pared Robusta coffee is about equal to 
that of Arabian coffee of middling 
quality ; the seeds are slightly different 
in shape, being larger and more convex 
than those of Arabian coffee. The bulk 
is about the same, and Robusta coffee 
possesses a bluish-green colour similar to 
that of good Arabian. The market price 
is about 10 per cent. below that of Java 
and Liberian coffee, but there is ample 
compensation for this disadvantage in 
the difference of expense in production. 


In relation to the cost of establishment 
of a plantation, it must be remembered 
that: the driers and buildings required 
for the coffee will be of use later in con- 
nection with rubber production. Final 
matters of interest in the present re- 
lation are that Robusta. coffee is ranked 
by brokers with good Java coffee, and 
aboveSantos. For its proper preparation 
the seeds should be well roasted—a 
process to which they lend themselves 
well, and under which they lose less 
weight than those of other kinds of 
coffee. 


Timbers. 


INSECTS AND DISEASES. 


The only insect dangerous to Coffea 
robusta that has been noticed so far is 
Xyleborus coffee, Wurth, which bores 
holes in the branches; the damage from 
this is lessened by topping the tree and 
encouraging the formation of secondary 
branches. The most serious diseases is 
caused by Corticium javanicum (see 
Agricultural News, Vol. IX., pp. 286, 
318, 334, 383, and 414). In the treatment 
for this, it is advised that the trees be 
cut down, and the sucker which arises 
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of the old plant. Frequent and thorough 
examination should be conducted for 
the detection of corticium. Lastly, 


Coffea robusta is only slightly attacked — 


by Hemeleia vastatrix, and the root 
disease which is so seriousin regard to 
Para rubber is never found on the living 
roots of the coffee, so that there appears 
to be no fear of an increase in the 
amount of this disease in Para rubber 
through the intercalary cultivation of 
Coffea robusta. - : 


TIMBERS. | - 


THE FORESTS OF THE EMPIRE. 


(From the Indian Forester, Vol. 
XXXVII., No, 12. December, 1911.) 


The increasing interest taken in most 
civilised countries in questions of forest 
conservation is a notable proof of the 
growth of wisdom in the utilisation of 
the world’s resources. For centuries 
mankind was prone to regard forests 
mainly as arenas for wholesale and 
often wanton destruction. The forests 
were, as the Siberian peasants still say, 
“the gift of God,” to be used or wasted 
without let or hindrance. Their effect 
upon rainfall and temperature, their 
value in preventing the denudation of 
soil, the large part they play in the 
control of rivers and the preservation 
of moisture were factors either not 
understood or disregarded. Happily 
most Governments are not recognising 
that forests are valuable assets, both by 
reason of the revenue they produce and 
the direct avd indirect benefits they 
confer. The steady growth of checks 
upon the reckless exploitation of forests 
isa wholesome sign. Germany led the 
way in scientific forestry, and _ her 
splendid woodlands, now a possession of 
enormous value, have been to a large 
extent under. State control for a 
hundred years. Austria-Hungary has 
long realised the importance of her 
forests to agriculture, particularly in the 
Alpine provinces, and has developed an 
efficient forestry system. France has 
not only carried out large works of 
afforestation on waste lands, but has 
exemplifed the close interdependence of 
forest and water-supply in the official 
title of her Forest Department. The 
vast forests of Russia are slowly coming 
under scientific control. In the centre 
and south of Russia stringent measures 
of regulation have been introduced, « 
though the huge timber areas in the 


north are still almost without State care. 
In Southern Siberia the process of 
forest extermination is now largely 
supervised, and in Central Asia the very 
special value of the mountain forests as 
“‘preservers and distributors of rain” 
receives constant official attention. 
Norway and Sweden have both begun to 
appreciate the fact that their valuable 
forests are not meant solely for destruc- 
tion. The United States, already con- 
suming three times as much timber as 
the country annually produces, is turning 
with enthusiasm to problems of practical 
forestry. It is curious, and not a little 
regretable, that, while so much activity 
is visible in other lands, the forests of 
the British Empire have hitherto 
received comparatively scant scientific 


treatment at the hands of the State, © 


The one shining exception is India, 
where an admirable Forest Department 
is doing excellent work. Canada is still 
chiefly engrossed in production, and 
gives little serious attention to the 
restocking of cleared areas, although 
her productivity must inevitably 
diminish in time. 
only failed to realise the immense im- 
portance of forest conservation, but in 
some quarters at the antipodes the. 
question is even regarded as a matter of 
little account. In the United Kingdom 
the influence of forests on rainfall and 
water-supply is fortunately a negligible 
issue,but the economic advantages of 
schemes of afforestation are only now 


arousing the belated interest of the - 


authorities. 


Even in India the earlier administra-_ 
tors only drifted into tentative measures 


of forest control almost by accident. It 
was the possibility of using teak as an 
alterrative for oak in the construction 
of warships which first led to attempts 
to supervise the output of the forests, 


That the forests of India had any direct 
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be topped and allowed to take the place _ 


Australia has not — 
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relation with water-supply or with 
areas under agricultnral cultivation was 
almost unperceived. Even to-day in 
India the scientific aspects of forestry 
are only fully recognised by very few 
experts. In an admirable paper by 
Mr. Hardley-Wilmot, late Inspector- 
General of Forests in India, recently 
read before the Royal Society of Arts, 
it: was pointed out that the report of 
the Irrigation Commission takes abso- 
lutely no notice of the relation of forests 
to the subject under inquiry. That is 
an extraordinary omission which reveals 
the perils of over-specialisation. Prac- 
tically one-fourth of the Indian Empire 
is under forest, though all land labelled 
‘forest reserve” is not necessarily 
covéred with timber. The forests are 
useful tor the protection of catchment 


-. areas, the maintenance of perennial 


streams, and the storing of moisture, 
and so have a very direct connection 
with irrigation, 
Commission sinned in good company, 
for itis on record that at one time 
the Government of India actually tried 
~ to sell outright the forests of the 
Central Provinces. In Mr. Eardley- 
Wilmot’s opinion, the day may still 
come when the Central Provinces 
forests may be as valuable as those of 
Burma. The real father of India fores- 
try was the late Sir Dietrich Brandis, 
and under the policy he initiated the 
Indiar Forest Department has, in spite 
of some shortcomings, done much solid 
work. It came into an almost ruined 
inheritance, for from the time of the 
Aryan invasion down to the final 
Musalman irruption the forests of India 
had been neglected and laid waste. 
Large tracts of country in India are out 
of cultivation to-day owing to the ruth- 
less destruction of trees in bygone 


years; but though the Forest Depart- 


ment has to rely almost entirely on the 
natural reproduction of the forests, and 
can therefore never hope to repair much 
of the evil wrought in the past, it has 

effectually wiped out the reproach of 
neglect. 


So far as England is concerned, the 
modest grant assigned by Mr. Lloyd 
George for experiments in afforestation 
is one of the fewfeatures of the Budget 
which arouses little contention. The 
Bigantic progressive outlay recom- 
mended by the Royal Commission on 
afforestation cannot be contemplated 
without careful preliminary investig- 
ation. For the backward condition of 


_ Canadain regard to scientific forestry 


there is much reasonable excuse, The 
rainfall and water-supply of Canada are 
not seriously affected, and the vast 


Yet the Irrigation 


areas under timber have possibly justi- 
fied a somewhat reckless process of 
clearance, which cannot, however, con- 
tinue indefinitely except under scieuti- 
fic direction. The successful inaugur- 
ation of a large pulp and paper-makiuog 
industry in Newfoundland has so far 
led the island State to realise the value 
of its forest resources that an import- 
ant conference is about to meet at St. 
John’s to consider questions of forest 
conservation, NovaScotiais now taking 
the wise preliminary step of preparing 
an ‘‘inventory” of its forest wealth. It 
is melancholy to have to add that no- 
where in the Empire is less practical 
attention paid to scientific forestvy than 
in Australia, the country of all others 
where forest administration should be 
regarded as of the highest importance. 
The only plea that can be advanced in 
behalf of the Commonwealth and the 
State Governments is that they are 
almost overwhelmed by the many 
urgent questions simultaneously demand- 
ing their attention. Yet the need for 
a careful consideration of forest prob- 
lems in Australia is very pressing. The 
wanton sacrifice of timber in every 
Australian State will certainly bring 
retribution if it is not checked. In no 
country within the Empire is scientitic 
forestry less understood; in no country 
is a wise forest policy more imperatively 
required. Mr, Newton Moore, the able 
Premier of Western Australia, has just 
arrived in this country to make known 
the growing attractions of his State as a 
field for immigration. Mr, Moore no 
doubt is well aware that the fertility of 
the new wheat beit which heso justly 
extols depends to a large extent upon 
the influence on climate and rainfali of 
the forests between the wheat belt and 
thesea. Forest conservation in Western 
Australia is, however, still in itsinfancy, 
asin all the States of the Common: 
wealth. The vaiue of the plantations, 
moreover, as a shield tor the crops from 
hot parching winds in certain areas is 
still disregarded; and most of the 
smaller Australian townships elect to 
remain gaunt and unkempt when they 
raight easily be embowered intrees. lt 
is not, however, for sesthetic reasons, 
but for severely practical purposes, that 
a closer study of forestry is required in 
a continent of such uncertain rainfall. 
The system of “dry tarming,” so earn- 
estly advocated recently in Australia by 
Senator McColl, is no doubt worth care- 
ful attention in comparatively arid dis- 
tricts; but in Australia, as in India, 
forestry should finda foremost place in 


‘all movements for incieasing the pro- 


ductivity of the land, 
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HORTICULTURE. _ A 


SWEET POTATO GROWING. 


By Dr. J. C. WHITTEN, 


Professor of Horticulture, University of 
Missouri. 


(Fourth Annual Report of the Missouri 
State Board of Horticulture, 1911.) 


While the sweet potato reaches its 
best yields towards the south, at the 
same time it may be profitably grown 
in Missouri. A fair yield may be expect- 
ed on almost any ordinary farm land. 
Some of our richer bottom lands are 
less well suited to its profitable develop- 
ment than are the uplands of moderate 
fertility. 

The plants make excessive vine 
growth, and the potatoes are less desir- 
able in quality on the richest heaviest 
soils. A loose, light soil tending towards 
sandiness is preferable. At least a fair 
yield may be had, however, on almost 
any well drained land that will grow an 
ordinary corn crop. 


Varieties.—Among the varieties most 
usually planted are the Nansemond, 
Jersey, Cuban Queen and Vineless. 

Propagation.—Sweet potatoes are pro- 
pagated by means of sprouts, or draws 
produced in hotbeds from sweet potato 
tubers. The hotbed should be made in 
early spring, and the sweet potatoes 
imbedded, lying close together ina layer 
and covered with 2 or 3 inches of soil. 
As soon as the sprouts are well up, 
they may be broken off close to the 
sweet potato, each containing a few 
roots near the base and planted out. If 
desirable, these draws may be made into 
cuttings and made long enough to con- 
tain three buds; one bud at the base 
of each cutting, and two above. These 
cuttings may be rooted by inserting 
them an inch apart in rows 5 or 6 inches 
apart in soil or sand in the hotbed. 
Cuttings should be set deep enough 
so that the upper bud will be above the 
soil, Root will quickly be produced 
below, especially from the vicinity of 
the two buds which are beneath the soil. 

Preparation of the hield.—The land 
should be ploughed to a good depth and 
thoroughly harrowed and pulverized. 
The aim should be to give level culture. 


Planting.—I£ possible, the time select- 
ed for setting out the plants should be 
when the soil is fairly moist, but not 
wet enough to be sticky. Plants should 
be set 2 feet apart in rows 4 feet apart. 
Many growers set by turning the 
furrow with a turning plough; drop: 
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ping the plants in the furrow and 
covering with the loose soil which was 
turned out. Other growerssimply mark 
the rows with a marker and set the 
plants with a spade. The spade may 
be inserted in the soil and pushed for- 
ward, leaving the space for the plants 
and its roots behind the spade. The 
second person inserts the plants behind 
the spade to a good depth, and when 
the spade is withdrawn, the soil is 
pressed firmly back against the plant 
with the foot. 

Cultivation.—Frequent and thorough 
cultivation should be given. On very 
wet land it may be desirable to Prow 
the plants in ridges. Level cultivation, 
however, is perferakle on most soils. 
Cultivation may continue until the vines 
cover the ground. In the later cultiv- 
atings, growing vines will be dragged 
lengthwise of the rows. A little later, 
they will branch laterally so as to cover 
all the space between the rows and keep 
down weeds. ’ 

The question is frequently asked 
whether it is best to pineh off the tips 
of the vines to induce tuber formation, 
With the same question in mind, some 
growers advise coiling the vines arourd 
the hills so that they will make length 
growth less rapidly. These methods of 
checking length growth probably do 
not pay under average conditions, It 
is usually best to allow the plants to 
make their own natural growth, 

The potatoes should be dug just before 
frost. Ifafrost accidently catches the 
vines, digging should be done as soon 
as possible. 

Storage.—Sweet potatoes are among 
the most difficult root crops to store 
successfully. The most important factors — 
to'secure successful storage are never to 
bruise the sweet potatoes, to keep them 
dry, and to prevent extremes of heat or 
cold. Since bruises induce rot, the sweet 
potato should be handled with great 
care in harvesting. The sweet potatoes 
should be allowed to dry thuoroughly 
after digging. For that reason, it is 
well to dig in the torenoon of a sunny 
day and pick them up in the afternoon 
after their surfaces have dried. If the 
weather is very wet as it is difficult to 
dry in the field, it becomes desirable, if 
possible, to dry them spread out under 
shelter before storing. 


Sweet potatoes may be stored by pit- } 


ting them in the field or in specially con- 


structed potato houses or storage rooms. — 


Sweet potato storage cellars should be 
well ventilated, sweet potatoes should be 
put in bushel crates, and stored in ricks 
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‘restricted, in Ceylon, to a 


attack dry wood—especi- 


with inch spaces between the crates to 


keep the potatoes ventilated and dried 
out. One inch strips of board may be 


placed on each tier of crates to give 
ventilating space between 


tiers. In 
pitting in the field, a dry position should 
be selected, so as to avoid surface water. 
Potatoes may be piled ina conical heap 
or in a long rick. The heap or rick 


Plant Sanitation. , 


should not be more than 4 feet wide on 
the ground and 2 feet high. Potatoes 
may be then covered with straw, and 
just enough soil added from time to 
time to keep them from _ frosting. 
Ample ventilation should be left at the 
top of the pile, however, for all steam 
and heat to escape and to prevent 
sweating or heating of the potatoes. 


PLANT SANITATION. 


“SHOT-HOLE BORERS” (SCOLY- 
TIDH4i AND BOSTRICHIDZ). 


By E. ERNEST GREEN, 
Government Hntomoloyist. 


These two families of beetles, though 
somewhat widely separated in the 
systematic arrangement of the Coleop- 
tera, are remarkably similar in external 
appearance. They have the same cylind- 
rical form, the head more or less 
concealed beneath the thorax, and many 
species of both families are curiously 
truncate behind, this formation being 
effective in blocking the entrance to the 


tunnel when the insect (as it often does) 


is resting at the mouth of its gallery. 
The resemblance between Scolytidce 
and the smaller members of the Bostri- 
chide is soclose that a microscope is 


often necessary to determine whether 


' The term ‘ Shot-hole 
Borer” has been generally 


single species (Xyleborus 
fornicatus) that intests the 
diving tea bush. But there 
are actually very many 
species, by fax the greater 
number of which confine 
their attentions to wood 
that. is either dead or 
diseased. The insect that 


riddles cut bamboos and 


bamboo baskets is a small 
Bostrichid (Dinoderus min- 
utus). Other Bostrichids 


ally immature or badly 
seasoned timber, and some- 
times reduce it to a mass of 
powder. Both Bostrichide 
and Scolytide are strongly 
attracted by bark and wood that has 
been infected by canker and other fung- 
al diseases. When Cacao canker first 
attracted attention in Ceylon, the pre- 
valence of small boring beetles in the 


diseased areas of the bark led to a mis- 


conception of the origin of the disease, 


any particular individual belongs to one 
or the other family. Itis probale that 
this similarity is not indicative of any 
common ancestry (of comparatively 
recent date), but that itis the result of 
convergence due to identity of habits 
and of structural requirements. 


The principal distinguishing character 
between the two families is in the shape 
of the antenns, the termina] joints of 
which, inthe Scolytide, are compressed 
and expanded into a flattened club (fig. 
a), while in the Bostrichide these joints 
are distinct and more or less serrate 
(fig. 6.) There is also an_ essential 
difference in the feet, Scolytide having 
4-jointed and Bostrichide 5-jointed tarsi. 
In the early stages the larvee may be 
readily distinguished by the presence of 
well-developed legs in the young Bostri- 
chids, the Scolytid grubs being quite 
apodous. 
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Antenne of Bostrichidz and Scolytide. 


It was, not unnaturally, presumed by the 
cacao planters that the injury to their 
trees was caused by an insect enemy. It 
was only after scientific investigation 
that the true nature of the disease was 
determined. A similar misconception 
is now arising in the case of Hevea 
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rubber. The rubber trees are subject to 
several serious-fungal diseases, including 
a canker very similar to that of the 
cacao. Sections of trees, said to have 
been killed or injured by boring beetles, 
are repeatedly sent in tothis Depart- 
ment, buta careful examination of the 
specimens has invariably revealed the 
presence of one or other of the fungal 
diseases. In no instance have borers 
been found in sound healthy bark. A 
healthy rubber tree is protected from 
boring insects by the viscid latex which 
exudes from any wound and overwhelms 
any insect intruder. In the incipient 
stages of canker only the superficial 
layers of bark are involved. Borers will 
attack these spots and will attempt to 
gain an entrance: but, as soon as they 
reach the deeper and as yet unaffected 
layers of bark, they are repelled by the 
flow of latex. In later stages of the 
disease, when the whole thickness of the 
bark is involved, latex is absent from 
the diseased tissues, and there is no 
hindrance to the progress of the 
insect which can then perforate the 
bark with impunity and even extend 
its galleries into the wood itself. 

It sometimes happens that latex is 
found to be exuding from the perfor- 
ations and flowing down the stem. This 
is often taken, by the planter, as proof 
positive that the beetle has attacked 
healthy laticiferous bark. But the 
phenomenon is explicable in other ways, 
In the early stage of the disease, where 


only the superficial layers of the bark ° 


are affected, latex may exude from the 
deeper tissues through the abandoned 
galleries of insects that had attempted 
to push their work beyond the limit of 
the diseased layer. Another cause of 
bleeding may result from the separation 
of dead bark from the wood, leaving a 
cavity which often becomes filled with 
latex from surrounding healthy tissues. 
If the dead bark is imperforate, the 
latex coagulates and forms a pad: but if 
the bark is pierced by shot-hole borers, 
the latex finds its way tothe surface. It 
is possible, even, that borers might 
attack otherwise healthy bark during a 
temporary cessation of activity in the 
laticiferous vessels resulting from exces- 
sive drought or over-tapping. Should 
this happen, a shower of rain might 
result in renewed activity and bleeding 
through the perforations would occur. 
The exudation of latex and presence of 
boring beetles may usually be looked 
upon as a valuable indication of inci- 
pient disease, thus allowing of early 
treatment before the disease has become 
deep seated. 

The original gallery constructed by 
Shot-bole Borer beetles is not primarily 
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for feeding purposes. It is constructed ~ 
as a safe nidus for the eggs, which are "4 
deposited at the ends of the galleries. 

In the case of Bostrichids and the greater 
number of Scolytids, the young larvzs 
extend the parent gallery while feeding 

upon the woody tissue. But thereis a 

small section of Scolytidee which have 
a different habit. These are the species 

that attack living plants, and they have 

been called ‘Ambrosia Beetles,’ by the 
American Entomologists, from the fact 

that they cultivate, in their galleries, a d 
particular fungus known as ‘ Ambrosia 
fungus,’ upon which the larve are 
nourished. These particular beetles, 
theretore, do not feed pon the wood at 

all. In such cases the injury to the 
plant is the result, primarily, of a 
partial interruption of sap due to the 
position of the parent galleries, and 
secondarily to an invasion of destructive 
fungi through the perforations. 

The galleries of the ‘Ambrosia Beetles,’ y 
are purposely constructed in such a 
manner that the normal flow of sap is 
interrupted, The shot-hole borer of the 
tea plant runsa circular gallery round 
the branch, just beneath the cambium, 
thus partially ringing the branch. An i: 
exudation of sap occurs upon the walls 
of the tunnel, forming a medium for the 
development of the Ambrosia fungus. 


It has been suggested that the canker 
of our Hevea trees may he originated 
by spores carried into the bark by the 
beetles themselves. This idea is a plau- 
sible one, but is not supported by the. 
observed conditions. Canker often 
occurs without the presence of the ~ 
beetles, but I have not yet seen perfor- 
ations by the beetle unassociated with 
fungal disease of some kind. The exud-  —— 
ation of rubber latex, in healthy bark, f 
not only repels any inexperienced in- 
truder, but effectually seals up the 
wound and prevents invasion of fungus. 


I append a list of the species of Scoly- 
tidze that I have found associated with ™ 
various economic plants in Ceylon. I 
am indebted to Col. Winn-Sampson for 
the determination of the species, 


Xyleborus fornicatus, Hichh. ine os, 
In living stems and branches of Tea, th 
Psidium, Ricinus, and Albizzia mo- — 
luccana. Also in diseased branches f 
of Hevea. it Rae 
Xyleborus brevis, Hichh. . 
In dead and diseased stems of Gre- ze, 
villea and Albizzia. ea 
Xyleborus asperatus, Bldf. ; ¥ 
In dead branches and stems of — a 
Albizzia. 
Xyleborus semiopacus, Hichh. - 
In dead stems of Tea, Kucalyptus, SIAg 
Hevea and Grevillea, Occasionally 
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in apparently healthy branches 
_ of Tea. fo eae 
Xyleborus truncatus, Kr. 
In diseased stems of Albizzia moluc- 
cana. 
Xyleborus interjectus, Bldf. 
nder blisters of renewed bark of 
Hevea. 
Xyleborus” perforans, Woll. (= X. 
Kraatzi, Wichh.) 
In dead and _ diseased 
Hevea and Coconut. 
Xyleborus discolor, Bldf. 
n dead branches of Albizzia moluc- 
cana. In dead leaf-stalks and 
- stems of young Hevea. 
Xyleborus compactus, Hichh. 
In living stems and branches of Tea. 
Platypus solidus, Walk. (= P. pili- 
frons, Chap.) 
In diseased stems of Hevea. 
Eccoptopterus sexspinosus, Motsch. 
In dead and diseased branches of 
Hevea and Albizzia. 
Coccotrypes sp. 
In dead and diseased branches of 
Albizzia moluccana, and in, dead 
. leaf-stalks of Hevea. 
Cryphalus plumiere, Norrdl. 
' In dead stems of Hevea, 
Cnestus magnus, W, S, 
In living branches 
moluccana. 


stems of 


PERNICIOUS SCALE, 
DESTRUCTION OF INFESTED AND 
_ SUSPECTED TRHES, 

(From the Agricultural Journal of the 
Onion of South Africa, Vol. II., No. 4, 
October, 1911.) 

Yhe public is informed that the Govern- 
ment is attempting the eradication of the 


Pernicious Scale (A spidiotus perniciosus), 


the fruit tree pest which was recently 


discovered in a Pretoria nursery, and 


which for several years had been spread 
from there with infested fruit trees and 
roses. Ashas been previously notified, 
the insect attacks aud slowly destroys 
roses and most of the common deciduous 
pomaceous fruit trees, including apples, 


_ pears, peaches, plums, apricots, quinces, 
cherries, and medlars. It can be held in 


check by spraying, but it is such an 
insidious and destructive pest that the 


Government has deemed it advisable to 

_ do what is possible, within reason, to 
effect its extermination. [If left to itself 
it would undoubtedly be spread from 
garden to garden and farm to farm by 
_ passive agencies, and; sconer or later, 


would get into the nurseries in affected 
parts of the country, and then, despite 
the best supervision practicable, it would 


of Albizzia 
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now and again be sent out with plants, 
and centres of infestation throughout 
the Union thus become _ established. 
The process might beaslow one, but it 
would certainly be a sure one, and in 
time the whole country would become 
troubled with the pest just as the whole 
country has become troubled with the 
common Red Seale on citrous trees. 

The infested nursery has already been 
dealt with. Without any material ex- 
ception every plant in the place of kinds 
on which the’scale was found, together 
with every plant of every kind that is 
recorded to be subject to attack, and 
every plant of other kinds that it seemed 
likely might harbour the pest, although 
there isno record of its ever having 
been found on such plants, have been 
dug out and burned. All the remaining 
nursery stock, other than some tender 
florist plants to which no suspicion at 
all was considered to attack, has been 
taken over by the Government and 
removed to asitein the neighbourhood 
where it will be grown in quarantine. 
This stock consists largely of palms, 
certain creepers, chrysanthemums, and 
other half-hardy ornamental plants, and 
some kinds of trees principally conifers, 
that are recorded not to take the scale, 
Asa further precaution, arrangements 
have been made that no nursery stock 
of any kind that the Government may 
think likely to take the scale be again 
grown on the premises for an indefinite 
period. The infested nursery having 
been cleared out, steps are now being 
taken with respect to the infested 
private premises. A limited area round 
about the nurseries infested, and quite 
a number of gardens in Pretoria and its 
suburbs and a few further away have 
become infested by fruit trees and 
roses introduced from the nursery. 
Fortunately, the nursery was largely a 
fioral establishment. Few fruit trees were 
propagated in it, and the sales of stock 
that are likely to have carried the scale 
appear not to have been numerous. A 
systematic garden-to-garden inspection 
is to be made in Pretoria and its vicinity, 
and seedlings of plants which it is 
thought may have carried the pest 
farther away are to be looked up; and 
wherever the insect is found drastic 
measures to secure its extermination are 
to be employed. There is some hope 
that by these means the pest will be 
altogether eradicated, and at least its 
spread will be greatly retarded, and the 
unfortunate time whenit reaches nur- 
series put off indefinitely. Suspected as 
well as infested plants are to be des- 
troyed, and arrangements with owners 
to admit of this being done are to be 
made wherever possible. The Govern- 
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ment now has authority to destroy 
infested plants, and will have authority 
to destroy suspected plants as wellas 
soon as the “Agricultural Pests Act, 
1911,” is put into force. Hence it is only 
a matter of time whan the Government 
ean effect the destruction of any plants 
which owners may now decline to have 
destroyed, or concerning which an 
agreement as to terms cannot be reached 
under the present circumstances. The 
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new Act stipulates how compensation 
shall be assessed in cases of disagreement. 
It is inadvisable to use food plants of 
the insect in replanting ground from 
which infested trees have been removed 
until all suspected trees round about 
have been destroyed. There is no 
danger in sowing the land with grains 
or lucerne, or in using it for any veget- 
ables or other short-lived plants or 
plants that die down in the winter. 


LIVE STOCK. 


BLACK ORPINGTONS. 
(From the Queensland Agricuttural 
Journal, Vol. XXVII., Part 5.) 


Most poultry breeders, not only ia 
Queensland, but in other parts of the 
world, prefer the Orpington to any 
other breed. There are some, of course, 
who pin their faith on those splendid 
layers, Leghorns. Others have a fancy 
for Plymouth Rocks, others for Game 
varieties, but the Orpingtons and the 
great array Of the Wyandotte breed 
hold a premier place in the estimation 
of those who keep birds for general 
utility. The Wyandotte is very much 
in evidence at Shows, especially in Great 
Britain, but the Orpington is, without 
doubt, the most popular fowl in the 
world. What is the reason for this? 
It is because of their strong basis of 
utility. Onthis point the Rev. T. W- 
Sturges, in his excellent work ‘The 
Poultry Manual,” writes:—‘‘They serve 
the dual purpose of providing large 
birds for the table with flesh of first-rate 
quality, and they are good layers of 
large, brown eggs. They are a docile 
breed, easily kept within bounds, and 
the hens make gentle mothers. The 
chickens are hardy and easily reared. 
The Orpingtcns are not yet old enough 
as a breed to have been entirely spoilt 
by the arbitrary selection of fancy 
points, though the Black Orpington, the 
oldest of the family, is dangerously 
near it. 

The Orpingtons are usually classed 
amongst the British breeds, because 
they were manufactured in England in 
the village of Orpington, near Chisle- 
huist, in Kent, whence they got their 
name. Mr. Cook, the originator, in des- 
eribing how he manufactured the Black 
Orpington, tells us that, with the was- 
trels from the good breeds he formed 
the Black Orpington, using birds that 
represented the poultry of the three 
continents—viz., Minorcas from Kurope, 


Langshans from Asia, and Plymouth 
Rocks from America. At first they 
were called mongrels, and they looked 
it, but the blending of the several breeds 
was not complete, consequently they 
did not breed true. Like did not pro- 
duce like until the innate predominance 
of first one and then another feature — 
prevailed. But they sprang into popu- 
larity because of the novelty of their 
appearance, and, secondly, because of 
their undoubted utility and hardiness, 
and they still maintain their popularity 
because the fancier has seized upon 
them and fixed their points. 


How IT was DONE. 


The method adopted by Mr. Cook in — 
founding the Black Orpington breed is 
stated, in a paper read at the Poultry 
Conference, Adelaide, South Australia, 
on 18th April, 1910, by Mr. KF. C. Lampe, ~ 
to have been as follows :— 


A large black Minorea cock was 
crossed with black 
mouth Rocks, Pullets from this cross 
were mated with clean-legged Langshan 
cockerels, and the produce was bred to 
the short-legged, 'deep-bodied type so 
much admired in Black Orpingtons. 
The result was a black fowl, with a 
green sheen, clean black legs, plumper 
than the average Lanyshan, white skin 
and flesh, well-shaped carcass, and 
above all, an excellent winter layer of 
brown eggs. One of the chief com- 
ponents of the Plymcuth Rock breed 
being probably the Black Java fowl, 
which, in its turn, had much in common 
with the Langshan, the double Lang- 
shan element gradually overpowered 
the Minorca element,until Black Orping- 
tons reverted to little else than clean-_ 
legged Lhangshans. The eggs lessened in 
size as the Minorea element lost power, 
and the colour of the eyes—often thin 
rei—reverted tothe blackor brown of 
Langshans. Later on, in about 1891, 
Mr. Joseph Partington, introduced what 
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was considered an improved type of 
Black Orpington, and provided practic- 
ally new blood. It is supposed that he 
utilised none of the cross used by Mr. 
Cook, and that the strain probably 
contained Cochin blood. Mr. Parting- 
ton’s bird being bigger, more fluffy, and 
all dark-eyed, found greater favour on 
the show bench, and he completely 
scooped the pool. 


The Black Orpington to-day is any- 
thing but ‘‘close” (says Mr. Sturges) 
feathered, and this departure from the 
still published Standard of Perfection 
has done more than anything to dimin- 
ish its usefulness and_ popularity. 
Beyond all question, itis not the first- 
class layer it was for the first ten years 
of its career, and though it has gained 
in apparent bulk, its usefulness has 
‘declined. There are still good and use- 
ful strains in existence, and it is note- 
worthy that in the Australian laying 
competitions, which extended over a 
period of twelve months, the Black 
Orpington has more than once headed 
the list with an average of 250 eggs to 
its credit.” 

THE STANDARD FOR BLACK 
ORPINGTONS. 


generally recognised is, according to 
Mr. Lampe, as follows :— 


Cock BIRD. 


The head must be small, neat, and 
fairly full over the eye, and carried 
erect. Many show judges pay too little 
attention to the head of the Orpington, 
and coarse-headed birds frequently 
occupy prominent positions on the ex- 
hibition bench, The importance of a 
small head cannot be too strongly 
emphasised ; it generally accompanies 
all the excellent qualities that formerly 
belonged to the Croad Langshan. The 
eye should be dark-brown, or even black, 
in colour, should be full, bright, and in- 
telligent. An eye with all these charac- 
teristics is seldom found on a very 
coarse headed bird. The comb should 
be of medium size, rather thin than 
otherwise, erect, evenly serrated, and 
free from side sprigs. The wattles 
should be of medium length and well 
rounded, and the ear lobes rather long, 
thin, and fine in texture. ‘The comb, 
face, ear-lobes, and wattles should be 
a bright red colour. The beak should 
be short and strong, nicely curved, and 
of black or very dark horn colour. The 
neck should be not too long, wel! curved, 
and with full hackle. 

The Body.—The breast should be 
broad, deep and full, and carried well 
forward; the breast bone straight and 
fairly long, the whole body looking 
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massive and solid, and set fairly low. 
Particular attention should be paid to 
preserving the correct shape. The back 
short, with broad strong shoulders, the 
saddle rising slightly with full hackle; 
the wirgs well formed and carried close 
to the body; the skin thin and fine in 
texture and white in colour; flesh white 
and firm. The tail should be of medium 
size, not too large by any means, and 
eat backwards and slightly up- 
wards. 


The Legs and Feet.—Thighs and shanks 
should be short, powerful, and well 
apart; the shanks free from feathers, 
black in colour, turning lighter after the 
first moult; toes, four in aumber and 
well spread. General shape and carriage 
should be cobby and compact, erect. 
and graceful. The plumage should be 
close. Itis impossible to pay too much 
attention to this point. It is to be 
deeply deplored that so much encour- 
agement is given by a certain section 
of show judges to birds showing an 
extraordinary amount of fluff. The 
breeding of birds for fluff tends to 
decrease the laying powers of the hens, 
and fluff generally accompanies an un- 
commonly thick skin, loose, ungainly 
body, coarse head, general sluggishness, 
and lack of vigour and stamina. Such 
birds are useless from the commercial 
standpoint, and are an eyesore to all 
practical breeders. The plumage should 
be black in colour, with a green sheen 
or lustre, and the weight should be 
about 91lb. to 11 Jb. when fuliy matured. 


Tas HEN, 


Practically the same characteristics 
apply to the hen, with one or two excep- 
tions. The cushion should be small, but 
sufficient to give the back a curved 
appearance; weight about 8 lb. or 9 lb. 
when matured. In South Australia the 
Black Orpington threatens to rival the 
White Leghorn in popularity. It shows 
remarkable adaptability to any sort of 
climate, and though it flourishes in 
winter better, probably, than any other 
breed, it still withstands the summer 
heat almost as well. It is a docile 
bird very easily handled, can fly very 
little, and stands confinement well, 
though, if allowed free range, it is a 
vigorous forager. For these reasons 
alone it is an ideal home bird. The 
plumage being of self colour, the bird 
always looks and wears well. Nothing 
could be more beautiful than the rich 
beetle-green sheen or lustre of its plum- 
age. There are no markings or lacings 
to breed for, and, whereas other birds 
mostly deteriorate in colour or markings 
after their first season, the Black 
Orpington tends to improve in the 
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richness of its plumage colour. As a 
table bird it is one of the best, with 
its white skin of fine texture and its 
tender, white, juicy flesh and big well- 
shaped carcase. In this State it is 
opposed by no absurd prejudice against 
its black legs, and readily commands 
top market prices by reason of its size 
and quality. 


There is a _ particularly good local 
demand for the cockerels at prices 
remunerative to breeders, and the hens, 
even with their second season, are eager- 
ly snapped up. Apart from its selling 
value the Black Orpington breeder has 
the satisfaction of never being without 
a delicacy for his own table; for the 
person who is desirous of breeding 
crossbreds for table purpose, there is no 
better cross than a Black Orpington hen 
mated with any variety of Game cock. 


LAYING CAPACITY. 


The Black Orpington hen, moreover, 
is unexcelled as a layer of brown-tinted 
eggs. A strong point in its favour is 
its ability tolay in the coldest of weather, 
when eggs are scarce and bring high 
prices. Hven asan all the year round 
layer it is by no means to be despised, 
though its tendency to _ broodiness 
renders it unable to cope with the best 
of the light breeds during summer 
months. Owing to the abnormal craze 
for records as regards mere number 
of eggs, the commercial value of the 
Black Orpington as a layer stands in 
danger of being overlooked. It must 
not be forgotten that a biz percentage 
of its eggs are laid in the dear season, 
hence the total yearly value of its eggs 
is much greater than appears to first 
glance, and at the present day it stands 
at the top of the heavy breed class as a 
layer. The brown tint of its eggs is a 
strong point in its favour as a back-yard 
bird. It is certain that among house- 
wives there exists a very stiong pre- 
judice in favour of brown-shelled eggs 
against white-shelled eggs. By the 
opponents of the Black Orpiuston it is 
urged thatits egg is smaller than one 
would expect from such a big bird. 
Judicious selection on the part of every 
breeder would, in a couple of seasons, 
greatly increase the average size of the 
egg. The system adopted by the egg 
circles in this State of grading eggs 
according to size, together with the 
action of the Poultry Expert in raising 
the minimium average weight of eggs at 
the laying competitions to 24 oz. per 
dozen, should stimulate every Black 
Orpington breeder in default to breed 
for a better-sized egg. i 
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Public competitions have proved that Mii 


it is possible, by careful selection, to 
produce a Black Orpington well up to 
the standard weight that can, in a year, 
lay a good number of eggs of a high 
monetary value and of more than aver- 
age weight. z 


As A SITTER AND LAYER. 


As a sitter and mother the Black 
Orpington hen is hard to beat. EHven 
in these days of extensive artificial 
hatching tk ere is, during certain months, 


an extraordinary demand for broody 


hens. The practical breeder with a few 


dozen Black Orpington hens in his yard 


is seldom short of a broody hen, even in 
the depth cf winter, and can always 
obtain a remunerative price for such 
a treasure. The excessive tendency to 
broodiness is a great weakness in some 
strains, but, if desired, it can be gradu- 
ally bred out. To do so necessitates a lot 
of work in keeping complete records of 
each bird, but it is worth the trouble. 
Black Orpington chickens are remark- 
ably hard and easily reared. They grow 
quickly and fledge well, especially the 
pullets. The best time to hatch them in 
this State is during the winter months 
from May to August. They flourish in 
the open in the coldest and the wettest 
of weather as no other breeds seem able 
to do. They are wonderful foragers 
and do well with a free run for the 
first four months. They are black and 
vellow or’ white when hatched. The 
chickens showing least black generally 
turn out the most brilliant birds when 
matured. 


THE CULLING PERIOD. 


At from four-and-a-half to five months 
old itis advisable to eull out the cockerels 
and market those not up to standard 


type. 


profit in them. They should average 


about 5 1b. in weight, and about 7d. | 


per lb. live weight can be obtained 
locally for them. They can bring even 
better money exported oversea, The 
early pullets come into lay when about 
five months old, and the later hatched 
ones at about six-and-a-half months. 
Although a big bird, the Black Orpington 
isnota big eater, and does well on a 
moderate ration: If heavily overfed, 
particularly in the second season, it is 
liable to put on too much fat and 
deteriorate in laying. To sum up, briefly, 


there is no better all-purpose fowl in 


Australia to-day than the Black 
Orpington. Itis exceptionally hardy, a 
good sitter, a splendid table bird, an 
excellent layer, a moderate eater, docile 
and easily handled, while it doss well 
either in confinement or on an open run, 


At that age there is a handsome 
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ADVANCEMENT OF SCIENCE. 
_ Sub-Section K. 


AGRICULTURE. 
Opening Address by W. BATESON, M.A., 
F.R.S., Chairman of the Sub-section. 


(From Nature, No. 2186, Vol. 87, 
_ September 21, 1911.) 


The invitation to preside over the 
Agricultural Sub-section on this occasion 
naturally gave me great pleasuce, but 
after accepting it [have felt embarrass- 
ment in a considerable degree. The 
motto of the great Society which has 
been responsible for so much progress 
in agricultural affairs in this country 
very clearly expresses the subject of our 
deliberations in the words ‘‘ Practice 
with Science,” and to be competent to 
address, you, aman should be well con- 
versant with both. But even if agri- 
culture is allowed to include horticulture, 
as may perhaps be generally conceded, 
I am/sadly conscious that my special 
qualifications are much weaker than you 
have a right to demand of a President. 


The aspects of agriculture from which 
_it offers hopeful lines for scientific attack 
are, in the main, three: Physiological, 
Pathological, and Genetic. All are 
closely interrelated, and for successful 
dealing with the problems of any 
one of these departments of research, 
knowledge of the results attained in the 
others is now almost indispensable. I 
myself can claim personal acquaintance 
with the third or genetic group alone, 
and therefore in considering how science 
is to be applied to the practical oper- 
ations of agriculture, I must necessarily 
choose it as the more special subject of 
this address. I know very well! that 
wider experience of those other branches 
of agricultural science or practical agri- 
culture would give to my remarks a 
weight to which they cannot now 
pretend, 


_ Before, however, proceeding to these 
topics of special consideration, I have 


ie thought it not unfitting to say some- 


thing of a more general nature as to 
the scopes. of an applied science, such as 
that to which we hereare devoted. We 
are witnessing avery remarkable out- 
burst of activity in the promotion of 
science in its application to agriculture. 
_ Public bodies distributed throughout 
this country and our possessions are 
organising various enterprises with that 
object, Agricultural research is now 


for University support and direction. 


With the institution of the Develop- 
ment Grant a national subsidy is pro- 
vided on a considerable scale in Hngland 
for the first time. 


At such a moment the scope of this 
applied science and the conditions under 
which it may most successfully be 
advanced are prominent matters of con- 
sideration in the minds of most of us. 
We hope great thingsfrom these new 
ventures. We are, however, by no 
means the first to embark upon them. 
Many of the other great nations have 
already made enormous efforts in the 
same direction. We have their ex- 
perience for a guide. 


Now, it is notin dispute that wherever 
agricultural science has been properly 
organised valuable results have been 
attained, some of very high importance 
indeed ; yet with full appreciation of 
these achievements, it is possible to ask 
whether the whole outcome might not 
have been greater still. In the course of 
recent years, I have comea good deal 
into contact with those who in various 
countries are taking part in such work, 
and I have been struck with the unan- 
imity that they have shown in their 
comments on the conditions imposed 
upon them. Those who receive large 
numbers of agricultural bulletins pur- 
porting to give the results of practical 
trials and researches will, I feel sure, 
agree with me that with certain notable 
exceptions they form on the whole dull 
reading. True they are in many cases 
written for farmers and growers in 
special districts, rather than for the 
general scientific reader, but I have 
sometimes asked myself whether those 
farmers get much more out of this liter- 
ature than I do. I doubt it greatly. 
Nevertheless, to the production of 
these things much Jabour and exfense 
have been devoted. I am sure and I 
believe that most of those engaged in 
these productions themselves feel, that 
the effort might have been much better 
applied elsewhere, Work of this un- 
necessary kind is done, of course, to 
satisfy a public opinion which is sup- 
posed to demand rapid returns for out- 
lay, and to prefer immediate apparent 
results, however trivial, to the long delay 
which is the almost inevitable accom 
paniment of any serious production, 
For my own part I much doubt whether 
in this estimate present public opinion 
has been rightly gauged. Enlighten- 
ment as to the objects, methods, and 


Scientific Agriculture. 


conditions of scientific research is pro- 
ceeding at a rapid rate. I am quite 
sure, for example, that no organisation 
of agricultural research now to be in- 
augurated under the Development Com- 
mission will be subjected to the condi- 
tions laid down in 1887, when the Experi- 
mental Stations of the United States 
were established. For them it is decreed 
in Section 4 of the Act of Hstablish- 
ment :— 


‘“That bulletins or reports of progress 
shall be published at said stations at 
least once in three months, one copy of 
which shall be sent to each newspaper 
in the States or Territories in which 
they are respectively located, and to 
such individuals actually engaged in 
farming as may request the same and 
as far as the means of the station will 
permit.” 


It would be difficult to draft a condi- 
tion more unfavourable to the primary 
purpose of the Act, which was ‘‘ to con- 
duct. original researches or verify ex- 
periments onthe physiology of plants 
and animals” with agricultural objects 
in view. I can scarcely suppose the 
most prolific discoverer should be in- 
vited to deliver himself more than 
once a year. Not only does such a 
rule compel premature publication—that 
nuisance of modern scientific life—but it 
puts the investigator into a wrong atti- 
tude towards his work. He will do best 
if he forget the public and the news- 
paper of his State or Territory for long 
periods, and should only return to them 
when, after repeated verification, he is 
quite certain he has something to report. 


In this I am sure the best scientific 
opinion of all countries would be agreed. 
Ifit is true that the public really de- 
mand continual scraps of results, and 
eannot trust the investigators to pursue 
research in a _ reasonable way, then 
the public should be plainly given to 
understand that the time for inaugur- 
ating researches in the public’s name 
has not arrived. Men of scierce have in 
some degree themselves to blame if the 
outer world has been in any mistake on 
these points. It cannot be too widely 
known that in all sciences, whether 
pure or applied, research is nearly 
always a very slow process, uncertain 
in_ production and full of disappoint- 
ments. This is true, even in the new 
industries, chemical and electrical, for 
instance, where the whole industry has 
been built up from the beginning on a 
basis developed entirely by scientific 
method and by the accumulation of 
precise knowledge. Much more must 
any material advance be slow in the 
case of an ancient art like agriculture, 
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where practice represents the casual 
experience of untold ages and accurate > 
investigation is of yesterday. Problems, 
moreover, relating to unorganised mat- 
ter are in their nature simpler than 
those concerned with the properties of 
living things, a regionin which accurate 
knowledge is more difficult to attain. 
Here the research of the present day 
can aspire no higher than to lay the 
foundation on which the following 
generations will build. When this is 
realised it will at once be perceived that 
both those who are engaged in agri- 


cultural research and those who are ~ 


charged with the supervision and con- 
trol of these researches must be pre- 
pared to exercise a large measure of 
patience. 


The applicable science must be created 
before it can be applied. Itis with the 
discovery and development of such 
science that agricultural research will 


for long enough best occupy its 
energies. Sometimes, truly, there come 
moments when a series of obvious 


improvements in practice can at once 
be introduced, but this happens only 
when the penetrative -genius of a 
Pasteur or a Mendel has worked out the 
way intoa new region of kuowledge, 
and returns with a treasure that all can 
use, Given the knowledge it will soon 
enough become applied. 


I am not advocating work in the 
clouds, In all that is attempted we. 
must stick near to the facts. Though 
the methods of research and of thought 
must be strict and academic, it is in the 
farm and the garden that they must be 
applied. If inspiration is to be found 
anywhere it will be there. The investi- 
gator will do well to work. 


“ As if his highest plot 
To plant the bergamot.” 


It is only in the closest familiarity 
with phenomena that we can attain to 
that perception of their orderly rela- 
tions, which is the beginning of dis- 
covery: 


To the creation of applicable science 
the very highest gifts and training are 
well devoted. In a foreign country an 
eminent man of science was speaking to 


me of a common friend, and he said that — 


as our friend’s qualifications were not of 

the first rank he would have to join the 

agricultural side of the university. I 
have heard remarks of similar disparage- 

ment athome. Now, whether from the 

point of view of agriculture or pure 

science, I can imagine no policy more 

stupid and short-sighted. 


fic progress. 


applied science should be made. to feel 
that he is in the main stream of scienti- 


If he is not, both his work 
and science at large will suffer. The 
opportunities of discovery are so few 
that we cannot afford to miss any, and 
itis to the man of trained mind who is 
in contact with the phenomena of a 
great applied science that such oppor- 
tunities are most often given, Through 
his hands pass precious material, the 
outecme sometimes of years of effort 
and design. Totell him that he must 


not pursue that inquiry further because 


he cannot forsee a direct and immediate 
application of the knowledge is, I be- 
lieve almost always, a course detri- 
mental to the teal interests of the 
applied science. I could name specific 
instances where in other countries 
thoroughly competent and zealous 
investigators have by the short-sighted- 
ness of superior officials been thus 
debarred from following to their con- 
elusion researches of great value and 
novelty. 


In this country where the Develop- 


ment Commission will presumably for 


many years be the main investigator 
and controller of agricultural research, 
the constitution of the Advisory Board, 
on which Science is largely represented, 
forms a guarantee that broader counsels 
will prevail, and it is to be hoped that 
not merely this inception of the work, 
but its future administration also, will 
be guided in the same spirit. So long 
as a train of inquiry continues to extend, 


‘and new knowledge, that most precious 


commodity is coming in, the enterprise 
will not be in vain and it will be usually 
worth while to pursue it. 


The relative value of the different 
parts of knowledge in their application 
to industry is almost impossible to 
estimate, and a line of work should not 
be abandoned until it leads to a dead 
end, or is lost in a desert of detail. 


We have, not only abroad, but also 
happily in this courtry, several private 
firms engaged in various industries—I 
may mention especially metallurgy, 
pharmacy, and brewing—who have set 


-anadmirable example in this matter, 


instituting researches of a costly and 
elaborate nature, practically unlimited 
in scope, connected with the subjects of 
their several activities, conscious that 


_itis only by men in close touch with the 


Operations of the industry that the 
discoveries can he made, and well 
assured that they themselves will not 
go unrewarded. 
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Let uson our part beware of giving 
false hopes, we know no harmony 
‘‘of sovran use against all enchant- 
ments, mildew blast, or damp.” 
Those who are wise among us do not 
even seek it yet. Why should we 
not take the farmer and gardener into 
our fullest confidence and tell them 
this? I read lately a newspaper inter- 
view with a fruit-farmer who was being 
questioned as to the success of his under- 
taking, and spoke of the pests and diffi- 
culties with which he had had to 
contend. He was asked whether the 
Board of Agriculture and the scientific 
authorities were not able to help him. 
He replied that they had done what 
they could, that they had recommended 
first one thing and then another, and 
hs had formed the opinion that they 
were only in an experimental stage. 
Ale was perfectly right, and he would 
hardly have been wrong had he said 
that in these things science is only 
approaching the experimental stage, 


This should be notorious. There is 
nothing to extenuate. To affect other- 
wise would be unworthy of the dignity 
of science. 

Those who have the means of inform- 
ing the public mind on the state of 
agricultural science should make clear 
that though something can be done to 
help the practical man already, the 
chief realisation of the hopes of that 
science is still very far away, and that 
it can only be reached by long and 
strenuous effort, expended in many va- 
rious directions, most of which must 
seem to the uninitiated mere profitless 
wandering, So only will the confidence 
of the laity be permanently assured 
towards research. 


Nowhere is the need for wide views of 
our problems more evident than in the 
study of plant-diseases. Hitherto this 
side of agriculture and of horticulture, 
though full of possibilities for the intro- » 
duction of scientific method, has been 
examined only in the crudest and most 
empirical fashion. To name the disease, 
to burn the affected plants, and to ply 
the crop with all the sprays and washes 
in succession ought not to be regarded 
as the utmost that science can attempt, 
There is at the present time hardly any 
comprehensive study of the morbid 
physiology of plants comparable with 
that which has been so greatly deve- 
loped in application to animals. The 
nature of the resistance to disease 
characteristic of so many varieties, and 
the modes by which it may be ensured, 
offers a most attractive field for re- 
search, but itis one in which the advance 
must be made by the development of 
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pure science, and those who engage in it 
must be prepared for a long period of 
labour without ostensible practical re- 
sults. It has seemed to me that the 
most likely method of attack is here, as 
often, an indirect one, Weshould prob- 
ably do bestif we left the direct and 
special needs of agriculture for a time out 
of account, and enlisted the services of 
pathologists trained in the study of 
disease as it affects man and animals, 
a science already developed and far 
advanced towards success. Such a man, 
if he were to devote himself to the 
investigation of the same problems in 
the case of plants, could, I am convinced, 
make discoveries which would not mere- 
ly advance the theory of disease-resist- 
auce in general very greatly, but would 
much promote the invention of rational 
and successful treatment. 


As regards the application of Genetics 
to practice, the case is not very differ- 
ent. When I go to the Temple Show 
or to a great exhibition of live stock, 
my first feeling is one of admiration and 
deep humility. Where all is so splendid- 
ly done and results so imposing are 
already attained, is it not mere imper- 
tinence to suppose that any advice we 
are able to give is likely to be of value? 


But so soon 4s one enters into conver" 
sation with breeders, one finds that 
almost all have before them some ideal 
to which they have not yet attained 
operations to perform that they 
would fain do with greater ease 
and certainty, and that, as a matter 
of fact, they are looking to scientific 
research as a possible source of the 
greater knowledge which they require. 
Can we, without presumption, declare 
that genetic science is now able to 
assist these inquirers? In certain select- 
ed cases it undoubtedly can—and I 
will say, moreover, thatif the practical 
men and we students could combine our 
respective experiences into one head, 
these cases would already be numerous, 
On the other hand, it is equally clear 
that in a _ great range of examples 
practice is so far ahead that science can 
scarcely hope in finite time even to 
represent what has been done, still less 
to better the performance. We cannot 
‘thope to improve the Southdown sheep 
for its own districts, to take a second 
off the trotting record, to increase the 
flavour of the muscat of Alexandria, or 
to excel the orange and pink of the rose 
Juliet. Nothing that we know could 
have made it easier to produce the 
Rambler roses, or even to evoke the 
latest novelties in sweet peas, though it 
may be claimed that the genetic system 
of the sweet pea is, as things go, fairly 
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well understood. To do any of these 
things would require a control of events 
30 lawless and rare that for ages they 
must probably remain classed as acci- 
dents. On the other hand, the modes 
by which combinations can be made, 
and by which new forms ean be fixed, 
are through Mendelian analysis and the 
recent developments of genetic ‘science fi 
now reasonably clear, and with that 7 
knowledge much of the beeder’s work is 7 
greatly simplified. This part of the i 
subject is so well understood thatI need ~ Lc 
scarcely do more than allude to it. | 


A simple and interesting example is 
furnished by the work which Mr. H. M. 
Leake is carrying out in the case of 7 
cotton in India. The cottons of fine 
quality grown in India are monopodial 4 
in habit, and are consequently late in ; 
flowering. In the United Provinces a f 
comparatively early-flowering form is ye, 
required, as otherwise there is not time 
for the fruits toripen. The early varie- 
ties are sympodial in habit, and the 
primary apex does not become a flower, “i 
Hitherto no sympodial form with cotton 
of high quality has existed, but Mr. 
Leake has now made the combination 
needed, and has fixed a variety with 
high-class cotton and the sympodial Ri) 
habit, which is suitable for cultivation | 
in the United Provinces. Until genetic . 
physiology was developed by Mendelian j 


analysis, it is safe to say that a practical 
achievement of this kind could not have 
been made with rapidity or certainty. 
The research was planned on broad 
lines. In the course of it much light 
was obtained on the genetics of cotton, ; 
and features ot interest were discovered i 
which considerably advance our know- 

ledge of heredity in several important j 
respects. This work forms an admirable f 
illustration of that simultaneous pro- f 
gress both towards the solution of a ; 
complex physiological problem and also 
towards the successful attainment of an 
economic, object which should be the 
constant aim of agricultural research. 


Necessarily it follows that such assist- 
ance as genetics can at present give is ~ Mf 
applicable more to the case of plants i 
and animals which can be treated as 

.annuals than to creatures of slower ‘ 
generation, Yet this alreadyis a large 
area of operations. One of the greatest — , 
advances co be claimed for the work is 4 
that it should induce raisers of seed = 
crops especially to take more hopeful | 
views of their absolute purification than vit 
have hitherto prevailed. It is at pre- 
sent accepted as part of the natural per- 
versity of things that most high-class 
seed crops must throw “‘ rogues,” or that 
at the best the elimination of these 
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waste plants can only be attained by 
great labour extended over a vast period 
of time. Conceivably that view is 
correct, but no one acquainted with 
modern genetic science can believe it 
without most cogent proof, Far more 
probably we should regard these rogues 


either as the product of afew definite 


whether a given rogue has 


y 


- individuals in thecrop, oreven as chance 


impurities brought in by accidental 
mixture. In either case they can pre- 
sumably be got rid of. I may even go 
further and express a doubt whether 
that degeneration which is vaguely sup- 
posed to be attendant on all seed crops is 
a physiological reality. Degeneration 
may perhaps effect plants like the potato 
which are continually multiplied asexu- 
ally, though the fact has never been 
proved satisfactorily. Moreover,it is not 
in question that races of plants taken 
into unsuitable climates do degenerate 
rapidly from uncertain causes, but that 
is quite another matter. 


The first question is to determine 
in it any 
factor which is dominant to the corre- 
sponding character in the typical plants 
of the crop. If it has, then we may feel 
considerable confidence that these rogues 
have been introduced by accidental 
mixture. The only alternative, indeed, 
is cross-fertilisation with some distinct 
variety possessing the dominant, or 
crossing within the limits of the typical 
plants themselves occurring in sucha 
way that complimentary factors have 
been brought together. This last is a 
comparatively infrequent phenomenon, 
and need not be considered till more 


probable hypotheses have been disposed | 


of. If the rogues are first crossed the 
fact can be immediately proved by 
sowing their seeds, for segregation will 
then be evident. For example, a truly 
round seed is occasionally though very 
rarely found on varieties of pea which 
have wrinkled seeds, I havethree times 
seen such seeds on my own plants. A 


_ few more were kindly given me by Mr. 


Arthur Sutton, and 1 have also received 
afew from M, Philippe de Vilmorin—to 
both of whom I am indebted for most 
helpful assistance and advice. Of these 
abnormal or unexpected seeds some died 


- without germinating, but all which did 


germinate in due course produced the 
normal mixture of round and wrinkled, 
proving that a cross had occurred. 
Cross-fertilisation in culinary peas is 
excessively rare, but it is certainly some- 
times effected, doubtless by the leat- 


- cutter bee (Megachile) or a humble-bee 


visiting flowers in which for some reason 
the pollen has been inoperative. But in 


_ peas crossing is assuredly not the source 
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of the ordinary rogues. These plants 
have a very peculiar conformation, 
being tall and straggling, with long 
internodes, small leaves, and _ small 
flowers, which together give them a 
curious wild look. When one compares 
them with the typical cultivated plants 
which havea more Iuxuriant habit, it 
seems difficult to suppose that the rogue 
can really be recessive to sucha type. 
True, we cannot say definitely & priori 
that any one character is dominant to 
another, but old preconceptions are so 
strong that without actual evidence 
we always incline to think of the wilder 
and more primitive characteristics as 
dominants. Nevertheless, from such 
observations as I have been able to: 
make, I cannot find any valid reason 
for doubting that the rogues are really 
recessives to the type. One feature in 
particular is quite inconsistent with the 
belief that these rogues are in any 
proper sense degenerative returns toa 
wild type, tor in several examples the 
rogues have pointed pods like the 
zultivated sorts trom which they have 
presumably been driven. All the more 
primitive kinds have the dominant 
stump-ended pod. If the rogues had the 
stump pods they would fall into the 
class of dominants, but they have no 
single quality which can be declared to 
be certainly dominant to the type, and I 
see no reason why they may not be 
actually recessives to it after all. 
Whether this is the true account or not 
we shall know for certain next year. 
Mr. Sutton has given me a quantity of 
material which we are now investigat- 
ing at the John Innes Horticultural 
Institution, and by sowing the seed of a 
great number of individual plants 
separately I anticipate that we shall 
prove the rogue-throwers to be a class 
apart. The pure types then separately 
saved should, according to expectation, 
remain rogue-free, unless further sport- 
ing or fresh contamination occurs. If it 
prove that the long and attenuated 
rogues are really recessive to the shorter 
and more robust type, the case will be 
one of much physiological significance, 
but I believe a parallel already exists 
in the case of wheats, for among 
certain crosses bred by Prof. Bitten, 
some curious spelt-like plants occurred 
among the dervatives from such 
robust wheats as Rivet and Red Fife. 


There is another large and important 
class of cases to which similiar consider- 
ations apply. I refer to the bolting or 
running to seed of crops grown as _ bien- 
nials, especially root crops. It has 
hitherto been universally supposed that 
the loss due to this cause, amounting in 


Scientific Agriculture. 


Sugar Beet as it frequently does to five, 
or even more per cent., is not prevent- 
able. This may prove to be the truth, 
but I think it is aot impossible that the 
bolters can be wholly, or almost wholly, 
eliminated by the application of proper 
breeding methods. In this particular 
example I know that season and condi- 
tions of cultivation count for a good 
deal in promoting or checking the 
tendency to run to seed; nevertheless 
one can scarcely witness the sharp 
distinction between the annual and 
biennial forms without suspecting that 
genetic composition is lacgely respon- 
sible. If it proves to be so, we shall 
have another remarkable illustration 
of the direct applicability of knowledge 
gained from a purely academic source. 
‘Let not him that girdeth on his harness 
boast himself as he that putteth it off,” 
and I am quite alive to the many ob- 
stacles which may lie between the con- 
ception of an idea and its realisation. 
One thing, however, is certain, that 
we have now the power to formulate 
rightly the question which the breeder 
is to put to nature; and this power and 
the whole apparatus by which he can 
obtain an answer to his question—in 
whatever sense that answer may be 
given—has been derived from experi- 
ments designed with the immediate ob- 
ject of investigating that scholastic and 
seemingly barren problem, ‘‘ What is a 
species ?” If Mendel’s eight year’s work 
had been done in an agricultural school 
supported by public money, I can 
imagine much shaking of heads on the 
County Council governing that insti- 
tution, and yet it is no longer in dispute 
that he provided the one bit of solid 
discovery upon which all breeding 
practice will henceforth be based. 


Everywhere the same need for accur- 
ate knowledge is apparent. I suppose 
horse-breeding is an art which has by 
the application of common sense and 
great experience been carried to about 
as high a point of pertection as any. 
Yet even here I have seen a mistake 
made which is obvious to anyone 
accustomed to analytical breeding. 
Among a number of stallions provided 
at great expense to improve the breed 
of horses in a certain district was one 
which was shown me as something of a 
curiosity, This particular animal had 
been bred by one of the provided stal- 
lions out of an indifferent country mare. 
It had been kept as an unusually good- 
looking colt, and was now travelling 
the country as a breeding stallion 
under the highest auspices. I thought 
to myself that if such a practice is 
sanctioned by breeding acumen and 
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common sense, Science is not, after all, 
so very ambitious if she aspires to do 
rather better. The breeder has continu- 

ally to remind himself that it is not 
what the animal or plant looks that 

matters, but what it is. Analysis has 

taught us_to realise, first, that each 

animal and plant isa double structure, 

and next that the appearance may show 

only half its composition. 

With respect to the inheritance of many 
physiological qualities of divers kinds, 
we have made at least a beginning of 
knowledge, but there is one class of 
phenomena as yet almost untouched. 
This is the miscellaneous group of attri- 
butes which are usually measured in 
terms of size, fertility, yield and the 
like. This group of characters has more 
than common significance to the practi- 
calman. Analysis of them can never- 
theless only become possible when pure 
science has progressed tar beyond the 
point yet reached. 


I know few lines of pure research more 
attractive and at the same time more 
likely to lead to economic results than 
an investigation of the nature of vari- 
ation in size of the whole organism or 
of its parts. By what factors is it 
caused? By what steps does it proceed ? ‘¢ 
By what limitations is it beset? In 4 
illustration of the application of these a 
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questions 1 may refer to a variety of 
topics that have been lately brought to 
my notice. In the case of merino sheep i 
I have been asked by an Australian 4 
breeder whether it is possible to com- ¥ 
bine the optimum length of wool with : 
the optimum fineness and the right é 
degree of crimping. I have to reply ¥ 
that absolutely nothing is yet known Ps 
for certain as to the physiological fac- 


tors determining the length or the ~ 4 
fineness of wool. The crimping of the ag 
fibres is an expression of the fact that a 


each particular hair is curved, and if 
free and untwisted would form acork- | ‘ 
screw spiral, but as to the genetics of 5 
curly hair even in man very little is yet es 
known. But leaving the question of ‘4 
curl on one side, we have, in regard to 
the length and fineness ot wool, a prob- 
lem which genetic experiment ought to 
be able to solve. Note that init, as in 
almost all problems of the ‘‘ yield” of 
any product of farm or garden, two dis- 
tinct elements are concerned—the one is 
size, and the other is number. The 
length of the hair is determined by the 
excretion and length of the 
period of activity of the hair follicles, 
but the fineness is determined by the 
pumber of folliclesin unit area. Now 
analogy is never a safe guide, but I think 
if we had before us the results of really 


Pe, 
; 


\ 


considerations: 


should remain 


properties is fairly definite. 
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critical experiments on the genetics of 


size and number of multiple organs in 


any animal or even any plant, we might 
not wholly be at a loss in dealing with 
this important problem. 


A somewhat similar question comes 
from South Africa. Is it possible to 
combine the qualities of a strain of 
ostriches which has extra long plumes 
with those of another strain which has 
its plumes extra lustrous? I have not 
been able fully to satisfy myself upon 
what the lustre depends, but I incline to 
think itis an expression of fineness of 
fibre, which again is probably a conse- 
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quence of the smallness and increased | 


number of the excreting cells, somewhat 
as the fineness of wool is a consequence 
of the increased number and smallnéss 


‘of the excreting follicles. 


Again the question arises in regard 
to flax, how should a strain be bred 
which shall combine the maximum 
length with maximum fineness of fibre ? 
The element of number comes in here, 
not merely with regard to the number 
of fibres in a stem, but also in two other 
first, that the plant 
should not tiller at the base, and, second- 


_ ly, that the decussation of the flowering 


brauches should be postponed to the 
highest possible level. 

Now in this problem of the flax, and 
not impossibly in the othe:s I have 


_named, we have questions which can in 
all likelihood be solved ina form which 


will be of general, if not of universal, 
application to a hostof other cognate 
questions. By goodluck the required 
type of flax may be struck at once, in 
which case it may be fixed by ordinary 
Mendelian analysis, but if the problem is 
investigated by accurate methods on a 
large scale, the results may show the 
way into some of those general prob- 
lems of size and number which makea 
great part of the fundamental mystery 
of growth. 


I see no reason why these things 
inscrutable. There is 
indeed alittle light already. Weare well 
acquainted with a few examples in 
which the genetic behaviour of those 
We have 
examples in which, when two varieties 
differing in number of divisions are 
crossed, the lower number dominates— 
or, in other words, the increased num- 


ber is a consequence of the removal 
of a factor which prevents or inhibits 


particular divisions, so that they do not 
take place. It is likely that in so far as 
the increased productivity of a domesti- 
cated form as compared withits wild ori- 


- ginal depends on more frequent division, 
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the increase is due to loss of inhibiting 
factors: How far may this reasoning be 
extended? Again, we know that in sever- 
al plants—peas, sweet-peas, Antirrhi- 
num, and certain wheats--a tall variety 
differs in that respect from a dwarf in 
possessing one more factor. It would be 
an extraordinarily valuable addition to 
knowledge if we could ascertain exactly 
how this factor operates, how much of 
its action is due to linear repetition, 
and how much to actual extension of 
individual parts. The analysis of the 
plants of intermediate size has never 
been properly attempted, but would be 
full of interest and have innumerable 
bearings on other casesin animals and 
plants, some of much economic im- 
portance. 


That in all such examples the objective 
phenomena we see are primarily the 
consequence of the interaction of genetic 
factors is almost certain. The lay mind 
is at first disposed, as always, to attri- 
bute such distinctions to anything rather 
than toa specific cause which is invisible. 
An appeal to differences in conditions— 
which a moment’s 1eflection shows to 
be either imaginary or altogether inde- 
pendent—or to those vague influences 
invoked under the name of selection, 
silently postponing any laborious ana- 
lysis of the nature of the material 
selected, repels curiosity for a time, and 
is lifted as a veil before the actual pheno- 
yaena; and so even critical intelligences 
may for an indefinite time be satisfied 
that there is no specific problem to be 
investigated, in the same facile way 
that, till a few years ago, we are all 
content with the belief that malarial 
fevers could be referred to any damp 
exhalations in the atmosphere, or that 
in suppuration the body was discharging 
its natural humours. In the economics 
of breeding, a thousand such phenomena 
are similarly waiting for analysis and 
reference to their specific causes. What, 
for instance, is self-sterility ? The pheno- 
menon is very widely spread among 
plants, and is far commoner than most 
people suppose who have not specially 
looked for it. Why isit that the pollen 
of an individual in these plants fails to 
fertilise the ova of the same individual ? 
Assexual multiplication seems in no 
way to affect thecase. The American 
experimenters are doubtless right in 
attributing the failure of large plant- 
ations of a single variety of apples or 
of pears ina high degree to this cause. 
Sometimes, as Mr. W. O. Backhouse has 
found in his work on plums at the John 
Innes Horticultural Institution, the be- 
haviour of the varieties is most detinite 
and specific. He carefully self-fertilised 
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a number of varieties, excluding casual 
pollination, and found that while some 
-sorts—for example, Victoria, Czar, and 
Early Transparent—set practically every 
fruit self-pollinated, others, including 
several (perhaps all) Greengages, Karly 
Orleans, and Sultan, do not set a single 
fruit without pollination from some 
other variety. Dr. Erwin Baur has 
found indications that self-sterility in 
Antirrhinum may be a Mendelian reces- 
sive, but whether this important sugges- 
tion be confirmed or not, the subject is 
worth the most minute study in all its 
bearings. The treatment of this problem 
will illustrate the proper scope of an 
applied science. 
an exact determination of the empirical 
facts is obvious, but it should be the 
ambition of anyone engaging in such 
a research to penetrate further. If we 
can grasp the rationale of self-sterility 
we open a new chapter in the study of 
life. It may contain the solution of the 
questicn, What is an individual ?—no 
mere metaphysical conundrum, but a 
physiological problem of fundamental 
significance. 


What, again, isithe meaning of that 
wonderful increase in size or in “‘ yield” 
which so often tollows on a first cross ? 
We are no longer content, as Victorian 
teleology was to call it a “beneficial” 
effect and pass on. The fact has long 
been known and made use of in bresding 
stock for the meat market, and of late 
years the practice has also been intro- 
duced in raising table poultry. Mr, G. 
N. Collins, of the U. S. Department of 
Agriculture, has recently proposed with 
much reason that it might be applied 
ia the case of maize. The cross is easy 
to make ona commercial scale and the 
gain in yield is striking, the increase 
ranging as high as 95 per cent. These 
figures sound extravagant, but from 
what I have frequently seen in peas and 
sweet peas, I am prepared for even 
greater increase. But what is the in- 
crease? How much of it is due to 
change in number of parts, how much 
to transference of differentiation or 
homeeosis, as I have called it—-leaf-buds 
becoming flower-buds, for instance—and 
how much to actual increase in size 
of parts? To answer these questions 
would be to make an addition to 
human knowledge of incalculably great 
significance. 


Then wwe have the further question, 
How and why does the increase dis- 
appear in subsequent generations? The 
very uniformity of the cross-breds 
between pure strains must be taken as 
an indication that the phenomenon is 
orderly. Its subsidence is probably 
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gradual return to the homozygous state 
the effects pass off. I quite think this 
may bea part of the explanation, but I 
feel difficulties, which need not here be 
detailed, in accepting this as a complete 
account. Some of the effect we may 
probably also attribute tc the combin- 
ation of complementary factors; but 
whether heterozygosis, or complement- 
ary action is at work, our experience of 


cross-breeding in general makes it practi- _ 
cally certain that genetic factors of - 


special classes only can have these pro- 
perties, and no pains should be spared 
in identifying them. It is notimpossible 
that such identification would throw 
light on the nature of cell division and 
of that meristic process by which the 
repeated organs of living things are con- 
stituted, and I have much confidence 
that in the course of the analysis dis- 
coveries will be made bearing directly 
both un the general theory of heredity 
and on the _ practical industry of 
breeding, 


In the application of science to the 
arts of agriculture, chemistry, the found- 
ation of sciences, very properly and 
inevitably came first, while breeding 
remained under the unchallenged control 
of simple common sense alone. The 
science of genetics is so young that when 
we speak of what it also can do we must 
still forthe most part ask fora long 
eredit; but I think that if there is 
full co-operation between the practical 
breeder and the scientific experimenter; 
we shall be able to redeem our bonds 
at no remotely distant date: In the 
mysterious properties of the living 
bodies of plants and animals there is an 
engine capable of wonders scarcely yet 
suspected, waiting only for the con- 
structive government of the human 
mind. Evenin the seemingly rigorous 
tests and trials which have been applied 
to living material apparently homo- 
geneous, it isnot doubttul that error has 
often come in by reason of the individual 
genetic heterogeneity of the plants and 
animals chosen. A batch of fruit trees 
may be all of the same variety, but the 
stocks on which the variety was grafted. 


have hitherto been almostalways semin- ~ 


ally distinct individuals, each with its 
own powers of luxuriance or restriction, 
their own root-systems, and properties 
so diverse that only in experiments on a 
colossal scale can this diversity be 
supposed to be levelled down, Even in 
aclosely bred strain of cattle, though 
all may agree in their ‘‘ points,” there 


may still be great genetic diversity in 
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powers of assimilation and rapidity of 
attaining maturity, by which irregular- 
ities by no means negligible are in- 
troduced. The range of powers which 
organic variation and genetic com- 
position can confer is so vast as to 


Override great dissimilarities in the con-» 


ditions of cultivation. This truth is 
familiar to every raiser and grower, who 
knows it in the form that the first 
necessity is for him to get the right 
tree and the right variety for his work. 
If he has a wheat of poor yield, no 
amount of attention to cultivation or 
manuring will give hima good crop. An 
animal that is a bad doer will remain so 
in the finest pasture. All praise and 
gratitude to the student of the condi- 
tions of life for he can do, and has 
done, much for agriculture, but the 
breeder can do even more. 


When more than fifteen years ago the 
proposal to found a school of agriculture 


- in Cambridge was being debated, much 


was said of the importance of the 
chemistry of soils, of researches into the 
physiological value of toodstuffs, and of 
other matters then already prominent 
on the scientific horizon, I remember 
then interpolating with an appeal 
for some study of the physiology 
of breeding, which I urged should 
find a place in the curriculum, and 


I pointed out that the improvement in 


the strains of plants and animals had 
done at least as much—more, I really 


‘meant—to advance agriculture than had 
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advice found little favour, and I was 
taken to task afterwards by a _ pro- 
minent advocate of the new school for 
raising a side issue. Breeding was a 
purely empirical affair. Common sense 
and selection comprised the whole busi- 
ness, and physiology flew at higher 
game. Iam, nevertheless. happy now to 
reflect that of the work which is making 
the Cambridge School of Agriculture a 
force for progress in the agricultural 
world, the remarkable researches and 
results of my former colleague, Prof. 
Biffen, based as they have been on 
modern discoveries in the pure sciences 
of breeding, occupy ahigh and greatly 
honoured place, 


In eonclusion, I would sound once 
more the note with which I began. If 
weareto progress fast there must be 
no separation made between pure and 
applied science. The practical man 
with his wide knowledge of specific 
natural facts, and the scientific student 
ever seeking to find the hard general 
truths which the diversity of Nature 
hides—truths out of which any lasting 
structure of progress must be built—have 
everything to gain from free inter- 
change of experience and ideas. To 
ensure this community of purpose those 
who are engaged in scientific work 
should continually strive to make their 
aims and methods known at large, 
neither exaggerating their confidence 
nor concealing their misgivings, 

“Till the world is wrought 


been accomplished by other means, My Tosympathy with hopesand fears it heeded not.” 
MISCELLANEOUS. 


SIAMESE BAMBOO. 


Bambusa siamensis. This is one ot 
the most beautiful of bamboos, its 
delicate stems and plumes of fine 
feathery foliage, which wave in the 
lightest breeze, giving it a very distinct- 
ive and graceful appearance. It grows 
to a height of only about 30 feet, and 
is of sufficiently moderate growth to 
suit smali gardens. This species has 
been introduced into Peradeniya some 
sixteen years ago, but has not as yet 


_ flowered or produced seed. Therefore 


its propagation has to be effected by 
division of the roots in the wet season. 


PROVISION OF TECHNICAL AD- 
VICE FOR FARMERS, AND THE 
INVESTIGATION OF LOCAL 
AGRICULTURAL PROBLEMS. 


(From the Journal of the Board of 
Agriculture, Vol. XVIII., No. 8, 
November, 1911.) 


The Board of Agriculture and Fish- 
eries have been informed that the Lords 
Commissioners of his Majesty’s Treasury, 
on the recommendation of the Develop- 
ment Commissioners, have sanctioned 
payment from the Development Fund of 
a sum not exceeding £12,000 per annum 
to be distributed by the Board as Grants 
to certain Universities and Colleges in 
England and Wales for the purpose of 
assisting these Institutions to supply 
technical advice to farmers and to pro- 
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vide for the investigation of local agri- 
cultural problems. 


NATURE OF THE TECHNICAL ADVICE 
TO BE SUPPLIED. 


In order that the character of the 
work covered by this grant may be 
understood, it may be convenient to 
refer in the fist place to the Memo- 
randum on the Principles and Methods 
of Rural Education issued by the Board 
of Education, Chapter 9,in which it is 
stated that :— 


“This work (te., the provision of 
technical information and advice for 
those engaged in rural industry) is ofa 
kind that should fall partly to county 
staffs and partly to those of Univer- 
sities and Agricultural Colleges. It is 
clear that advice of two kinds will be in 
demand in every district; in the first 
place, the kind of advice onthe uses of 
manures, the relative merits of feeding 
stuffs, on the manufacture of dairy 
produce, which experienced persons 
constantly require, and which any well- 
prepared instructor shoald be competent 
to supply; and in the second place 
advice in more difficult matters sought, 
not by the inexperienced alone, but by 
experienced cultivators, which cannot 
always be supplied by ordinary instruc- 
tors, because special knowledge or 
special investigation is necessary before 
advice can be given. The county staff 
should make a practice of referring such 
special problems to specialists.” 


The provision of special advice for 
agriculturists hasin the past takena 
somewhat minor place in the work of 
the Universities and Agricultural 
Colleges, and has usually been dependent 
on the inclination and qualifications of 
certain members of the staff. The 
Board are convinced, however, that 
there is a real necessity for work of this 
character, and that its provision should 
receive careful attention at the hands 
of University and College Authorities. 
Itis to assist them in supplying the 
second type of advice referred to above, 
viz., that of a special character, that the 
present grant has been made. 


It is not desired that the Institutions 
should undertake the task of replying 
to inquiries of a straightforward char- 
acter which may properly be dealt with 
by the County Staff, but rather that 
they should devote themselves to the 
solution of more difficult protlems which 
demand not merely skill and experience 
in agriculture, but special scientific 
knowledge and training. 

It must be recognised that the func- 
tion of Departments of Agriculture, of 
Universities and Colleges is not merely 
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to provide the highest grade of agricul- 
tural! instruction for their students, but 
also to act as centres of information and 
investigation in the counties with which 
they are associated. 3 


Arrangements are now being made 
for the separate expenditure of consider- 
able sums on Institutions for the pro- 
motion of Agricultural. Research, and it 
will be necessary that the Universities 
and Agricultural Colleges should be 
familiar with the work done under this 
head, in order that it may be brought to 
bear without delay on practical agricul- 
tural questions. In applying the results 
of research, many problems occur which 
are essentially of a local character and 
can only be investigated satisfactorily 
on thespot. The object of the present 
Grant is to provide a means of dealing 
with such local problems. On the other 
hand, questions not peculiar to any 
locality can be dealt with more conve- 
niently, and witha minimum of effort 
at a Research Institution. 


Cases will no doubt arise where this 
distinction cannot easily be drawn, and 
some overlapping may be unavoidable. 
It is, however, essential that the staffs 
of the institutions to be aided by the 
grants under consideration should uti- 
lise as far as possible the services of the 
Research Institutions instead of making 
separate inquiries into subjects which 
are already wholly or in part under 
investigation elsewhere. 


DEMAND FOR TECHNICAL ASSISTANCE. 


There is reason to believe that the 
existing demand for special assistance 
for the investigation of difficult local 
problems will very greatly increase in 
future. 


In the first place, the Board hope that. 


the Instructors employed by Local 
Authorities will to a greater degree 
than hitherto refer these difficult pro- 
blems tc institutions specially equipped 
for investigation, and will consult the 
Staffs of Universities and Colleges in 
regard to questions on which their 
scientific knowledge and experience is 
likely to be valuable. The Board of 


1 


Education have drawn attention to this 


point in the Memorandum quoted above, 
and the practice is one which should be 
generally adopted. / 

The grants which will be distributed 
by the Board of Hducation in aid of 
Farm Institutes are likely to lead in 
many cases to an augmentation of the 
County Staff, and an extension in the 
demand for expert advice may be ex- 
pected as the number of persons employ- 
ed in Instruction increases. 
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_ With the increasing attention paid to 

agricultural education, moreover, direct 

applications from agriculturists for ad- 

vice are likely to become more numerous. 

Experience in the past has shown that 

' the more the work of a College becomes 

known to farmers, the more disposed 

they are to consult the College Staff, 

and if systematic arrangements for the 

supply of trustworthy information are 

: made, consultations will become very 

common. Togain the confidence of farm- 

ers in this way itis necessary to con- 

vince them that the College Staff is able 

to advise not merely in regard to the 

general principles of cultivation and 

Re management which are within the 

4 knowledge of skilled farmers, but as to 

_ difficulties which lie outside ordinary 

om experience, and which may demand 

exhaustive investigation and patient 
research. 


CHARACTER OF THE STAFF. 


The range of subjects on which advice 
may be sought is very wide, and no 
single institution can be expected to 
provide specialists in all branches, but 
provision should be made for the supply 
of expert advice in those branches of 

agriculture and its allied industries 
which are of the greatest importance in 
the area served by the College. For 
this purpose the staff should be strength- 
~ ened by the addition of officers who 
will chiefly devote themselves to this 
special type of work, but there would be 
vi no objection to the utilisation of their 
services to some extent in teaching, pro- 
A vided that other members of the staff 
gave approximately the same amount of 
is time toadvisory work. <A certain elasti- 
‘Ee city in the staff would thus be secured 
and a wider range of subjects covered. 
4 In this connection it must be remem- 
By bered that many inquiries on agricul- 
tural subjects, especially those likely to 


MY be made by the smaller or less experi- 
; f oar 

ie enced cultivators as regards dairying, 
Ray poultry keeping, and gardening can 
pm) quite well be dealt with by the County 
| Ch Staff, to whom they should be referred. 
____The object of the collegiate institutions 
_-__ should be to deal with the more difficult 
ty questions requiring special knowledge. 
Ai QUALIFICATIONS OF THE STAFF. 
Spe The success of the scheme depends on 


the selection of the right type of men. 
~The Governing Bodies of ~Institutions 
should, therefore, be careful in recruiting 

m their staff to secure men who have 
received a thorough scientific training, 

- and who will be capable of carrying our 
investigations both in the laboratory 
and in thefield. They should be familiar 
with the technique that may he necessary 
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in dealing with their special branch, and 
be capable of closely following the latest 
developments in science both at home 
and abroad. 


As explained above, it will be the duty 
of the consultative staff to keep in close 
touch with the Research Institutions, 
and in considering ‘the qualifications 
required this factor should be borne in 
mind. In many eases it isto this advi- 
sory staff that the task will fall of first 
attempting to put into practice the 
results of investigations made at the 
Research Institutions. 


On the other hand, men appointed for 
this work either must have, or must be 
prepared to acquire, a good working 
knowledge of oneor more branches of 
agriculture, for in this way only can 
they gain the confidenee of agriculturists 
and be able to meet them on an equal 
footing as regards the practical oper- 
ations of the farm. With a good general 
experience they should soon be able to 
acquire a knowledge of local methods. 


CONDITIONS OF GRANT. 


1. Grants from this fund will only be 
made to certain selected Institutions, 
not exceeding twelve in number, in 
England and Wales, the Governing 
Bodies of which will be invited to submit 
schemes to the Board on the general 
lines indicated above. 


2. The grant in each case will bea 
grant-in-aid only. It must be used for 
the purpose of extending and developing 
special advisory work, and not for 
the purpose of lightening existing 
expenditure. 


3. It will be open to any Institution 
to employ members of its present staff 
on this advisory work, but in that case 
their places must be filled by fresh 
appointments to the teaching staff. 


4. The Board will require to be satis- 
fied that the men proposed to be em- 
ployed on this work possess the necessary 
qualifications, and that the salaries paid 
them are adequate in the circumstarces. 
The men appointed should have given 
promise of achieving distinction in 
scientific work, and be such as might be 
expected to attain to the higher posts 
at Universities and University Colleges 
if they adopted teaching as a profession. 
To secure men of this type, who have 
also had subsequent practical experience, 
it will be necessary to offer adequate 
salaries, though the actual amount may 
vary according to age and experience. 
The Board willbe prepared from time 
to time to consider proposals for an 
increase in the grant to meet such incre- 
ments of salary as may become necessary 
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owing to the appointment in the first 
instance of comparatively junior men. 


5, The men employed on advisory 
work may be allowed to doa certain 
amount of teaching in consideration of 
the fact that they may possess ex- 
ceptional knowledge of certain subjects ; 
but inasmuch as their principal duties 
will be to carry on the advisory and 
investigation work for which the grant 
is made, the Institution will be required 
tosee that teaching does not absorb 
any undue amount of time, and that 
equivalent assistance is given to them 
by other members of the staff. 


6. In view of the fact that the 
Agricultural Departments and Colleges 
are intended to provide information, 
when necessary, for the County Agri- 
cultural Staffs, some assistance from 
Local Education Authorities may he 
anticipated, and in fixing the grants to 
be paid to Institutions the Board will 
have regard to any evidence, such as 
grants-in-aid promised by counties, in- 
dicating that the advisory work under- 
taken by the Institutions is appreciated 
locally. 

7. Each Institution in receipt of a 
grant from this fund will be expected 
to undertake the advisory work ina 
group of counties. While it will not be 
required to investigate problems arising 
outside its area, it will be expected to 
assist, by advice, any County Instructor 
from another district who may apply 
for information. 

8. Members of the Advisory Staff of 
an Institution in receipt of a grant will 
be expected to act as Correspondents of 
the Board for their district. 
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A DICTIONARY OF TERMS USED 
IN AGRICULTURE, BOTANY, 
OHEMISTRY, AND ALLIED 

SCIENCKHS : 

For THE USE OF PLANTERS AND OTHERS. 


By J. C. WILLIS AND M. WILLIS. 


(Continued from page 559.) 


Ochraceous --- Ochre-coloured 

Ochreate ... With a tubular stipule 

Ocrea .. A tubular stipule 

Oil cake .. Remains, after crush- 
ing out the oil from 
a seed 

Oil, fixed ... Oil obtainable only by 
crushing 

Oil, Volatile . Oil obtainable by dis- 
tillation 

Oil palm ... Hleeis guineensis 

Okra .. Bandakai 


Ola | a tablet of palm 


Onion .. Allium sativum — 


Oolong .. A form of tea made in 
Formosa and China 

Operculate .. With a lid 

Opium ... Papaver Somniferum 

Opposite ... Opposite to one another 
at a joint 

Orange ... Citrus Weperieiare 

Orbicular ... Circular 


Orchella weed .. 
Ordeal bean 


. Roccella tinctoria 
“.Physostigma venenosum 


Organic .. Relating to living or- 
gans 
Orthotropous 
(ovule) ... With straight axis 
Osmosis ... Diffusion through a — 


membrane 
Spondias dulcis 


Otaheite apple... 
Oval ... Broadly elliptical 


Ovary .. Part of a flower holding 
the ovules ; becomes 
the fruit later 

Ovate .. Like the section of an 
ese 

Overlook ... Canavalia gladiata 

Ovipositor .. Apparatus for piercing 
stems, etc., for egg 
laying 

Ovisac o Govennie secreted by 
insects to protect 
the eggs 

Ovoid ... Hgg-shaped 

Ovule ... The embryo seed of a 
plant 

Owita .. Low land that can be 
used for rice with- 
out irrigation 

Oxidase .. An enzyme 

Oxidation .. Combination with oxy- 
gen 

Oxide .. A compound with oxy- 
gen 

Oxidise ... To unite with oxygen 

Oxydase .- Oxidase 

Ozone ... Condensed oxygen 

Paddy .. Unhusked rice 

Pagar ... A fence 

Palas ... Butea frondosa 

Palea ..A seale in a grass- 

E flower 

Paleate ... With a palea 

Pale bark ... Cinchona officinalis . 

Palma Christi... Castor oil 

Palma Christi- 

silk .. Hri silk 

Palmate .. Lobed like the fingers 
of a hand 

Palmatisect ... Deeply cutin palmate 
fashion 

Palmyra .. Borassus flabellifer . 

Pan (Ind.) ... Areca 

Panduriform ... Fiddle-shaped 

Panicle ... A branched raceme 

Paniculate ee In pamicles 
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. Carica Papaya 


Beet Mountain Carica candamarcensis 


 -Papilla .» A soft superficial pro- 
Tay tuberance 
Papillose .. Covered with papillee 
Pappus . The down of thistles 
and other Composi- 
tee 
Paraguay Tea ... Ilex paraguayensis 


y 
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Para rubber 


Paris green 


.. Hevea brasiliensis 


Parasite . A plant living at the 
expense of another 

Parchment .. Inner layer of coffee 
fruit 

Parenchyma ... Soft tissue 

Parietal .. On the outer walls 

Paripinnate ' ... Pinnate in equal pairs, 


with no odd leaflet 


.. Arseniteof copper used 


as an insecticide 


Parsley ... Carum Petroselinum 
Partial . Belonging to a _ part 
only of the whole 
Pashm ... Shawl wool 
Passion Fruit ... Passiflora edulis 
_ Pat (Ind.) . Jute 
Pata (Ind.) . Megass 


Patana (Ceylon) An open grassy space 


Peasant eer i- 


culture 


Peat 


in the mountains 


Patchouli .. Pogostemon Suave 
Pateca ... Water melon 
‘Patelliform  ... Dish-shaped : 
Pathological ... Relating to disease 
EO ney .. Study of disease 
Pawn (Ind.)_ ... Betel nut 
K .. Chief superintendent of 
an estate 
_ Pea ... Pisum sativum 
_Peaberry .. Coffee fruit with only 
one seed 
Peanut » Ground-nut 


.- See Willis’ ** Agriculture 


in the Tropics ” 


. A formation of old de- 


cayed moss, &c. 


Pechay (Phil. Is.) Chinese cabbage 


Pectinate 
-Pedate 


_ Pedatipartite ... 


_. Pedicel 


Comb-like 


.. Palmately divided with 


lateral divisions 
two-cleft 

With pedate venation 
and the lobes nearly 


free 
.. Stalk of a single flower 


Pedicelate .. Stalked 

Peduncle .. Stalk (may have several 

; flowers) | 

Peepul (Ind.) ... Bo tree 

Pekoe ... A grade of tea 

Pellucia .. Transparent 

Peltate .. Likeashield with stalk 
in middle 

Penang lawyer... Licuala 

Pendulous ... Hanging 

Penicillate .. Artists’ pencil-shaped 
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Penninerved 
Penniveined 
Peon 

Pepper 
Perennial 
Perfect 
Pergola 


Perianth 


Pericarp 
Perigynous 


Periodicity 
Perithecia 


Periya Durai 


Persistent 


Peruvian Bark ... 


i] 


Miscellaneous. 


». Feather-veined 
..» Heather-nerved 
... Office messenger, etc, 
... Piper nigrum 
.. Living many years 
... With both sexes 
.. A covered way with 


creepers raised over 
it 


.. Outer. covering of a 


flower 


.» Wall of fruit 
.. Inserted at 


level of 
ovary 


.. A regular happening 

... Receptacles for spores 
... Chief superintendent 
.. Remaining attached 


after withering 
Cinchona bark 


Pests’ Ordinance Law for compulsory 


Petal 


Petaloid 
Petiole 
Petiolule 
Phaki 
Phloem 
Phosphates 


Phul-wara 
Phylloxera 
Physic nut 
Piassaba 


Picul, pikul 
Pigeon plum 
Pilose 
Pimento 


Pinang (Malay)... 


Pine Apple 


Pine, Kew, Mauri- 
... Varieties of pine-apple 
... Vateria indica 


tius 


Piney varish 


Pingo 
Pinguin 
Pinna 


Pinnate 
Pinnatifid 


Pinnatisect 


Pipal (Ind.) 
Pisiform 
Pistil 
Pistillode 


Pita 
Pith tree 


Piyaz (Hind.) 


treatment of pests 


..Coloured leaf of a 


flower 


... Like a petal 

.. Leaf stalk 

... small leaf stalk 

... Hish leaf 

... See botanical text books 
... Compounds containing 


phosphorus in a cer- 
tain definite form 


... Bassia butyracea 

.. The grape-vine bug 
... Jatropha Cureas 

. Attalea and other 


palms 


..» 1334 Ibs. 
.. Chrysobalanus Icaco 


Hairy 


.- Pimenta officinalis 


Areca Catechu 
.. Ananassa sativa 


A yoke 


... Bromelia pinguin 
.. A segment of a pinnate 


leaf 


... Divided feather-wise 
.. Slightly cut feather- 


wise 


.. Deeply cut feather 


wise 


..» Bo tree 
... Pea-shaped 
..Kemale organ of a 


flower 


... Abortive pistil 
... Agave fibre 
.. Herminiera elaphroxy- 


lon 


».. Onion 


‘Miscellaneous. 


Placenta 
Plaited 


Plantain 
Planting 


Plasmodium 


Pleuropneu- 
monia 


Plicate “ 


Plough pan 


Plucking 
Plumose 
Plumule 

Pod 


Pol (Ceylon) 
Pollard 


Polled 
Pollen 
Pollination 


Pollinium 


Polyadelphous. . 
... Male, female and bisex- 


Polygamous 


Pome 
Pomiform 
Pomology 
Poochie 
Poonac 


Pore 
Posticous 
Potato 
Poudrette 


Prehensile 
Pricker 


Primary bran- 
ches : 


Process 
Procumbent 
Produced 


Promotion nut. 


Prophylla 
Proteid 


Protoplasm 


Pruinose 


ee 


... Cushion on which the 


ovules are borne 


... Molded several times 
... Musa sapientum 
.. Cultivating with hired 


labour 


... Body of a slime fungus 
Platano aa 


Plantain 


.. An infectious disease of 


the lungs 


. Folded several times 
.. The pan or hard layer 


made in the soil by 
continual ploughing 
to the same depth 


... Picking tea 

... Keathery 

... Embryo stem in a seed 
.. One carpelled dry fruit, 


opening both sides 


.-. Coconut 
.- Continual lopping of 


stems that readily 
give off suckers 


..- Hornless ; 
.. Powder contained in 


the stamens 


... Placing pollen on the 


stigma 


... Combined mass of pol- 


len grains 
In many bundles 


ual 


.. Apple-like fruit 

.- Apple shaped 

.. Study of fruits 

... Insect, &e. 

.. Cake left after crushing 


for oil 


.-- Small opening 

... Next the axis 

.-.. Solanum tuberosum 

.. Fertiliser made from 


night soil 

.. Clasping 

.-. Instrnment for pricking 
a stem 

.. Kirst branches from 


main stem 


.. A projecting appendage 


Lying along the ground 


-- Carried beyond 
Premorse oe 


As though the end bit- 
ten off 
Cashew nut 


.- Bracteoles 


A compound containing 
nitrogen 


. The living substance of 


plants and animals 


. With a surface waxy 


bloom 


Pruning 


Pseudobulb . 


fit | [JANUARY, 


parts to cause better 
growth in others 


. A bulb-like thickened 
internode (orchids) — 


Puberulent _... Slightly hairy 

Pubescent --. Softly hairy 

Pucka ..- Permanent, first-class 

Pudding pipe ... Cassia fistula 

Pulp (coffee) ... The Ouser coat of the 

rui 

Pulper -. Machine for removal of 
the pulp 

Pulque «Fermented toddy of 
Agave 

Pulse ..An edible leguminous 
plant 

Pulverulent ... Powdered 

Pulvinate -- Cushion shaped 

Pumpkin - ... Cucurbita pepo 

Punctate ... Marked with dots 

Punctiform _... In the form of a dot 

Punctulate  ... Minutely punctate 

Pungent .. Ending in sharp rigid 
point 

Pupa .«. Chrysalis 

Purple mite’... Phytoptus carinatus 

Pustular ... As if blistered 

Pustule ..- A blister or pimple 

Putamen -.. Shell of a nut, or inner 
layer of stone of 
drupe 

Pycnidia .. Reproductive cavity in 
lichens 

Pyrene ..- Stone of drupe 

Puriform .. Pear-shaped 

Quadrate ... Hour-sided 

Quarantine .. Detention at port, to 
prevent introduc- 
tion of disease 

Quadrifarious ... In four ranks 

Quills ... Che best form of cinna- 
mon 

Quinine .. The alkaloid of cin- 
chona bark 

Quintani .-- Pickaxe 

Quintal -- One-tenth of a metric 
ton 

Quitrent .. Yearly payments free- 
ing of other service 

Rab -.. Growing on seeds beds 
on which dung, &c., 
have been burnt 

Rabi --- Cold weather crop 

Rabies ... Hydrophobia 

Race .-. Rootstock of ginger ~ 

Raceme ... An inflorescence. with 
successively young- 
er flowers on the 
branches 

Racemose ... Of raceme nature 

Rachis ... Leafstalk 

Radiate ... Spreading from a com- 
mon centre 

Radical . .. Springing from the 


ground level 


912, 


... Cutting off certain BATE 


Ragi (Ind.) 


Rai (Ind.) 


ties 


Rajmakal Hemp 


Rambong 
(Malay) 
Rameal 
Ramie 
Ramtil oil 
Raphe 


Raphides 
Ras (Ind.) 
Ratala 
Rattan 


_ Rattoon— 
-Rayed 


Receptacle 


Reeurved 
Red bark 


_ Red bean 


(W. In.) 
Red beetle 


Red borer 


Red rust (tea) ... 


Red Saunders 


wood 
Red slug 


Red spider 


Reduplicate 
Reeper 


Reflexed 


; Refracted 


Regur (Ind.) 
Regular - 


‘Rek 


Reniform 
Repand 
Replicate 


Resham (Ind.) . 


esin 
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... Embryo root in a seed 
... Raphanus sativus 

.. Raphia fibre 

.. Kurakkan 

.. Brassica juncea 
Raiffeisen socie- ; 
... See Willis’ Agriculture 


in the Tropics, p. 155 
Marsdenia tenacissima 


.. Ficus elastica 
.. Pertaining to a branch 
.- Boehmeria nivea 


A Guizotia abyssinnica _ 
.. Adherent = stalk of 
ovule 


... Needle-shaped crystal 
... Cane juice 

... Sweet potato 

... Stems of Calamus 

..- Rootstoek of 


sugar 
cane 


.. With ray flowers like 


the white flowers of 
the daisy 


... The organ upon which 
stamens, &c., are 
borne 

... Curved back 


... Cinchona succirubra 


.. Vigna Catjang 


. Rhyncophorus  ferru- 
gineus 

.. Caterpillar of Zenzera 
coffeae 

Sometimes used for red 

spider, but more 


properly the disease 
due to an alga, 
Cephaleuros mycoi- 
dea 


... Pterocarpus santalinus 
... Caterpillar of Heteru- 


seia cingola 


.. Small bright red leaf- 


eating mites 


.. Doubied back 
.. Cross-slat 


in frame- 
work of a root 


.. Abruptly , bent back- 
ward 
. Bent sharply back 


from the base 


... Black cotton soil. 
.. Symmetrical in what- 


ever vertical plane 
divided 


... Alkali land 

... Kidney-shaped 
... Slightly sinuate 
.. Doubled down 


Silk 


. Secretion of a plant, 


insoluble in water 


Resupinate 
Retentivity 


Reticulate 
Retinacula 


Retrorse 
Retuse 


Retting 


Revolute 
Rhachilla 


Rhachis 


Rhea 
Rhinoceros 
beetle 
Rhizome 
Rhomboid 


Rice 
Ricepaper 
Rind Fungus 
Rinderpest 


Ringing 
Risa Fibre 
Riti 

Roll 


Roller 


. Rootstock 


Rose Apple 
Rostellum 


Rostrate 

Rotate 

Rotation of 
Crops 


Miscellaneous 


-.. Upside down 
... Water- retaining capa- 


city 


.. Netted 


... Body to which pollen 


masses are fixed 


.. Directed backward 


ih With shallow noteh at 


tip 


» Soaking in water to 


cause the soft tissue 
to decay 


... Rolled back at edge 
.. Secondary axisin grass 


inflorescence 


... Axis of inflorescence or 


compound leaf 


... Boehmeria nivea 


... Oryetes rhinoceros 


.. A creeping stem 


ae Quadrangular, but not 


square angled. 


.. Oryza sativa 


... Fatsia papyrifera 


.. A disease of sugarcane 
.. An infectious disease of 


cattle 


... Removing a complete 


ring of bark 


.. Vilebrunea integrifolia 
.. Antiaris toxicaria 


e The mass of tea-leaf as 


it emerges from the 
roller 


.- Machine for rolling tea 


leaf 


.- Short erect stem, hard- 


ly coming above 
ground 


. Kugenia malaccensis 


.. Portion of stigma in 


Orchids 


.- Beaked 


ie Wheel-shaped 


.. Change of cropannually 


Rotund, rotund- 


ate 
Roucou 
Royal Palm 
Rozelle 
Rubber 


Rugous 
Runner 


Rugose 
Rugulose 
Rum 
Ruminant 


Ruminate 


for a series of years 


Rounded in outline 


.-» Bixa Orellana 


.. Oreodoxa regia 
.. Hibiscus Sabdariffa 
-» Dried latex of Kuphor- 


° 
© 
e 


. Thin creeping 


biacesx, apocynaces, 
&e. 


Reddish 
stem, 
rooting at the joints 


..- Covered with wrinkles 


... Somewhat wrinkled 
- Spirit distilled from 


fermented sugar 


... Animal that chews the 


cud 


»» Looking as if chewed 


Miscellaneous. 


Rusa Oil 


Ruttee (Ind.) “i 


Ryat 


Saccate 
Sack Tree 
Sacred Bean 
Nelumb 
Safed 
Safflower 


Saffron 
Sagittate 
Sago Palm 


Sajjimatti 


Sampaguita 
(Phil. Is.) 

San Hemp 

Sandalwood 
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.. Cymbopogon martini 

Seed of Abrus pecato- 
rius 

. Small Agriculturist 


... Bag-shaped 


.. Antiaris toxicaria 


... Nelumbium speciosum 
... Albizzia procera 
... Carthamus 


oxyacan- 
thus, tinetoria, &e. 


... Crocus sativus 


.. Arrow-head-shaped 


re Metroxylon. Rumphii, 
&e. 


.. Alkali land 
.. Shorea robusta 


a Dried orchid tubers 


. Apium graveolens 


ey. winged fruit, not 


opening 


.. Jasmine i 
.. Crotalaria juncea, &c. 


... Santalum album 


Santan (Phil. Is) Ixora 


Santara 

Sap 
Sapwood 
Sapodilla 
Sappan 
Saprophytic 


Sara (Ind.) 


Sarcocarp 
Sarmentose 


Sarsaparilla 
Sarson 


San 


Sava 
Savannah 


Scabrous 


Scaberulous, 


Seabred 


... Loose-skinned orange 


.. The juice of plants. 


... The younger wood 

... Achras Sapota 

... Ceesalpinia Sappan 

.. Taking nourishment 


from decaying or- 
‘ganic matter 

. Saccharum arundina- 
ceum 


.. Fleshy part of a drupe 


... Producing long slender 
runner 

... Smilax spp. 

... Brassica compestris, 
var. Sarson 

.. Albizzia stipulata 

... Panicum miliare 

... Grassy plain with 
clumps of trees 


... Rough to the touch 
... Shightly rough 


Scale Bugs, Scale 


Insects 
Scandent 
Scape 


Scapiform 
Scapigerous 
Searious 
Scarlet Mite 
Schist 


... Coccidss 

..- Climbing 

... Leafless lowering stem 
springing from the 
ground 

... Resembling a scape 

... Scape-bearing 

... Thin and dry 


..- Brevipalpus obovatus : 


.. A rock with foliated 
structure 


School Gardens... Gardens attached to 


schools, in which 
children are taught 
gardening, &c, 


Schulze-Delitzsch -— | 


Banks 


Sclerenchyma 


Scorpioid 


Scrap 


Serub 
Seutellum 
Ss. D 


Sea Island 


Seaside Bean 


(W. Ind.) 


Seaside Beech 


(W. Ind.) 


Secondary bran- { 
... Branches of the pri- 


ches 


ian >» 
... Another form of Agri- 
cultural banks 
... Hard tissue 


... A type of inflorescence : . 
see botanical text 


book 
.. Rubber that dries on 
the tree 
... Low jungle 
... Cotylendon in grasses 
... Junior Superintendent 
... A species of cotton 


.. Canavalia obtusifolia, 
Vigna glabra 


... Hxostemma 


mary branches 


Secondary thick- 


ening 
Secund 
Seed 


Seed-bearer 
Seed-testing 


Seepage 
Seer 
Segment 


Segregation 


Selection of 
Seed 


Semilunate 
Semul 
Sepal 
Separator 


Septate 
Septicidal 


Septifragal 


Septum 
Sericulture 


Serrate 


Serrulate 
Serum 


Sessile 

Seta 
Setaceous 
Setose 
Setulose 
Shade Trees 


... Lhickening of a stem 
as it grows 

... Parts directed to one 
side only . 

... The embryonic plant, 
with a tood supply 

... Trees reserved for seed 

... Testing seed for im- 
purities 

... Soaking through 

... 2¢ lbs. 

.- A lobe of a combined 
corolla, leaf, &ec. 

... Separation and_isola- 
tion 


..Choice of seed from 
good parents 
... Half-moon shaped 
... Bomnbax malabaricum 
... Outer leaf of flower 
..Machine to separate 
cream from milk 
... Divided by a partition 
.. Dehiscing through the 
septa 
. Segments breaking 
away from the septa 
... A division 
.- The cultivation of the 
silk worm 
.. With teeth pointing 
forwards ‘ 
... Slightly serrate 
-- The fluid of blood after 
removal of the cor- 
puscles 
... Stalkless 4 
... A bristle 
.. Bristle-like 
... Beset with bristles 
... Diminutive of last 
... [Tree planted for shad 


to a crop ry, 


4 
; 
. 
7 
| 
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Mebane .. Panicum crus-galli 

' Shaving .. Removing outer bark 

Sheathing ... Hnclosing ina sheath 

Sheet ... A form of rubber 

Shellac ... Refined lac 

Shelter Belt ... Belt of trees to check 

wind 

She Oak | ». Casuarina 

Shocking .. Tieing in bundles 

Shoeflower ».. Hibiscus Rosa-sinensis 

Shola (Hind.) ... Bit of jungle in Patana 
country 

Shothole Borer... Small boring beetle 

Shrub ..«. Woody much branched 
plant, not over 15 
feet or so 

Sigmoid ... S-shaped 

Silage .- Fodder plants compress- 


ed in the fresh state 


Silicula, siliqua.. Pods of cruciferse 


Silkworm 


Silver skin 
(Coffee) 


~ Silo 


Silt 

Simple leaf 

Sincama 
(Phil. Is.) 

Sinna Durai 


.. Caterpillar of the moth 


Bombyx mori and 
allied species 


.. Seed coat within parch- 


ment 
.. Pit for making silage 
. A deposit from water 
‘. Unbranched leaf 


.. Pachyrhizus tuberosus 
... Junior Superintendent 


Sinuate, Sinuous. With deep wavy mar- 


Sinus 
Sires 
ire 
Siris 
Sisal Hemp 


Sissoo 


gin 


... A recess or notch 
aes kangaeis 
... betel pepper 
... Albizzia 
. Agave rigida, var sisa- 


lana 


. Dalbergia sissoo 


Sleep movements Movements by which a 


Small Fennel 


leaf places itself in 
a different position 
at night 

. Nigella sativa 


Smooth Cayenne A variety of pine-apple 


Soboliferous 


Soconuzco 
Soluble 
Sonth (Ind.) 
Souchong 
Sour Soil 
‘Sour Sop 


...Bearing vigorous shoots 


.. A variety of cacao 
... Dissolving 
.. Ginger 
. A coarse grade of tea 
.. SOil with free acid 
.. Anona muricata 


Soya or soy bean Glycine soja 


Spadix 


Ss pathaceous 


Spathe 

Satholiule 
Spathiform 
Spathulate 


. A spike-like inflores- 


cence enclosed in a 
spathe 


.. Of the nature of a 


spathe 


wA eat enclosing a spadix 
.. Palea of a grass 

... Spathe-like 

.. Spatula-shaped 


Specific Gravity Weight compared to 


that of an equal bulk 
of water 


Species 
Spicate 
Spiciform 
Spike 
Spikelet 


Spinescent 
Spinulose 
Spore 
Sporophore 
Spraying 


Spreadin g 
Spur 


Squarrose 


Squash Gou rd.. 


Stamen 
Staminode 
Standard 
Staple 
Starch 


Stellate 


Stem-bleeding 


disease 
Sterilisation 


Stigma 


Stigmatose 

St. Ignatius 
Bean 

Stipel 

Stipe 

Stipitate 

Stipules 


Stolon 
Stolonferous 
Stool 


Strain 
Stratified 
Striate 
Strigose 


Strike 
Striolate 
Strobilate 
Stump 


Style 
Styliform 
Stylode 
Subacute 
Subeordate 
Sublimation 
Subsoil 


Subulate 
Succulent 
Sucker 


Miscellaneous. 


... ef, botanical text-books. 
... Disposed in a spike 

... Spike-like 

... A raceme with no stalks 


to the flowers 


.. Unit of inflorescence in 


grasses 


... Ending in a spine 

... With small spines 

... Germ of a fungus 

... Spore-bearing 

.. Application of liquid 


insecticides 


.. Leaning outwards 
. Slender 


hollow exten- 
sion of some part of 
flower 


.. Scurfy 


. Cucurbita maxima 


... Male organ of a flower 
.. Abortive stamen 

... Posterior petal 

... Length of fibre 

.. A carbohydrate com- 


mon in plants 


.. otar-like 


... A coconut disease 
.. Making free from living 


organisms 


.. Receptive part of a 


carpel 


.. Provided with stigmas 


... Strychnos Ignatii 

... Stipule of a leaflet 

.. A stalk 

... Stalked 

-.. Outgrowth at the base 


of a leat 


.. A runner 
... Runner-bearing 
. A plant from which 


offsets are taken 


... A slight variety 

... Disposed in layers 

... With fine parallel lines 
.. With pointed appressed 


hairs 


... Give off roots 

... Finely striate 

... Provided with cones 

... Seedling with stem and 


root cut short 


... Apex of a carpel 
... Style-like 

. Abortive style 
... Rather acute 
... Rather cordate 
.. Kvaporation of a solid - 
.. The soil below the top 


6 or 9 inches 


... Awl-shaped 
.. Kleshy 


A shoot arising below 
ground 


Miscellaneous. 60 

Suffruticose .. somewhat shrubby 

Sugar .. Sweet crystalline cube 
stance 


water 
Sugar Apple 


(W. Ind.) .. Anona squamosa 
Sugar Bean 

(W,, Ind.) .- Phaseolus Marantus 
Sulcate -» Grooved 
Sunn Hemp _... Crotalaria Jurcea, etc. 
Suntra .. Santara 
Supari .. Areca Catechu 
Superior -- Above the other organs 


Superphosphate Aform of phosphate 
soluble in water 


Superposed .. Vertically above 
Supple Jack .. Paullinia curassavica 
Supply . A plant put in to fill 
a vacancy 
Suppressed .- Aborted completely 


Supra Axillary... Above the axil 
Suture .. A seam of union 


Suvaka ... Areca Catechu 
Sweet Cup ... Passiflora edulis 
Sweet Potato ... Ipomzea Batatas 
Sweet Sop 
(W. Ind.) .. Anona squamosa 
Sword Bean 
(W. Ind.) .. Canavalia ensiformis 
Symbiotic .. Living together 
Syncarp, synear- 
pium .. A multiple fruit 
Sontnetie sy ena cially, compound- 
e 
Tabu (Malay) . aug areane 
Tackiness -e Condition of dry rub- 
ber which becomes 
sticky 
Tagram .. A sheet of galvanised 
iron 
Tal ... Borassus flabelliger 
Taling Milk 
Creeper .. Parameria glandulifera 
Talipot --- Corypha umbraculifera 
Talug .. Revenue district 
Tanier .-- Llanthosoma sp, 
Tambakhu ... Tobacco 
Tank .. An artificial irrigation 
lake 
Tannin ..- An astringent found in 
barks 
Tapioca ... Manihot utilissima 
Tappal ... Post 
Tapping ,.. Causing to bleed 
Tap Root ... Main central root 
Taro .. Colocasia Antiquorum 
Tasar .. Sik produced by cater- 
pillars of Antherzea 
paphia 
Tat -» Bamboo blind 
Tata Siris .- Albizzia odoratissima 
Taungya .. Chena 
Tavalam .. Pack animal transport 
Taxonomic .. Systematic 
Tea .. Thea sinensis 


soluble in 


.. Tax on. tea par Sor 
advertising — purpo- 
ses 

Tea Kel Worm... Heterodera radicicola 


pe Cess 


Tea Garden _... Tea Estate 

Tea Leaf Roller Gracilaria theivora 
Tea Looper Boarmia bhurmitra 
Tea Mite ... Tetranychus, etc. 
Tea Mosquito ... Helopeltis 


. ex paraguayensis 
Capua coffearia 


Tea Paraguay .. 
Tea Tortrix 


Tejpat .. Cinnamomum Tamala 
Tembul ... Betel leaf 
Tendril . A twining thread- like 
organ : 
Tentacle .A projecting organ, 
' usually sticky 
Teosinte ... Huchlena luxurians 
Terete ... Cylindrical tapering 
Termites. ... White ants 
Ternate ... Trefoiled 
Ternatisect .- Deeply cuternately 
Terracing .. Laying out in succes- 
sive level portions 
Tessallate ... [In Chequer-work 
Testa ... seed coat 
Tetrandrous ... With four stamens 
Thallus .. Flat expansion 
Thein ... Alkaloid of tea 
Theobromine ... Alkaloid of cacao 
Thitsi .. Melancrrhoea ustitatis- 
sima 
Thorax . Cavity in which the 
lungs, etc., lie 
Thottam ... Garden 
Thrips .. Insects of family Thy- 
sanoptera 
Thumb Nail Prun- . 
ing .. Pruning away the ~ 
young buds 
Tibbu Ta gues . Sugar cane 
Ties .. Sleepers 
Tigellous .. With small stem 


.. Arrowroot of Maranta 


Tikhar (Ind.) 
Til Gingili 


Tillage a Cultivation of the soil 

Tilth ... State of cultivation 

Tine .. Prong 

Tineid ..A family of small 
moths 


Tinnevelly Senna Cassia angustifolia 


Tipping Removing the tips of 
branches 

Tobacco © ... Nicotiana Tabacum and 

other spp. 

Toddy .. Juice from the inflores- 
cence of palms, ete. 

Toddy Palm . Caryota urens 

Tomato . Lycopersicum esculen- 


tum 


Tomato Tree ... Cyphomandra betacea 


Tomentose . Hairy with matted 
wool 
Tomentum .- Fine wooliness 
Tonka or Ton- 
quin Bean _... Dipteryx odorata 


pany 


\ 
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Toon RKrded. 
| Topdressing 


o Tort > 


Tortrix 


‘Tortuous 


Torulose 


Torus 
Trabeculate 


_ Tracheid 


Trapezoid 
Tree 


Tree Tomato 
Trenching 


Triandrous 
Tridymous 


Trifid 
Trifoliolate 
Trignous 
Trimerous * 
Trinitario 
Tripartite 


Triple-veined 
Trignetrous 
Triternate 


Truck 
Truncate 


Tuber 


- Tubercle 


Tuberculated 


- Tubercled 


Tuberculosis 


Tulsi 
Tumid 
Tunicate 


Turbinate 
Turgidity 
Turmeric 


Turnip 
Turpentine 
Turpeth root 


‘Tussore 


Tussur 
Tut (Ind.) 
Tuver 


.. Brassica napus, 


.. Thickened 


. A contagious 


.. Cedrela Toona 


Laying manure, &c., on 
the surface 

var. 

dichotoma 


.. A family of Jeaf-rolling 


moths 


.» Bent in different direc- 


tions 


.. Like a loose row of 


beads 


... Receptacle 

... Cross-barred 

... Woody cell 

.. Like a trapezium 
..Pjant over about 15 


feet and not much 
branched near the 
ground 


.. Cyphomandra betacea 

... Bringing up the subsoil 
Triadelphous ... 
... With three stamens 
Tricbotomous ... 
.. With middle layer the 


In three groups 
Forking into three 


largest 


... Korked into three 
... With three leaflets 
... With three flat faces 
... With parts in threes 
... A variety of cacao 

.. Deeply 


divided into 


three 


... With three main veins 
... Three-edged 
.. Thrice 


divided into 


three 


... Vegetable crops 
.. As though cut off at 


the end . 
| subterra- 
nean branch 


... Small tuber 
.. With knobby projec- 


tions 


. Covered with warty 


outgrowths 

disease 
taking many forms, 
é.g., consumption 


.. Basil 
... Swollen 
.. With successive coats, 


like an onion bulb 


.. Shaped like a top 
«.» Swollenness 
.. Powdered rhizome of 


Curcuma longa 


... Brassica campestris 

... Resin of conifexse 

.. Operculina Turpethum 
Tussock Moth ... 


Moths of family Ly- 
mantridse 


». Tasar 

.. Lasar 

... Mulberry 
.. Pigeon pea 


Twine binder 


Uda 
Ukh, Uk. (Ind.)... 


Ule 

Uli (Ind. ) 
Ulu 

Umbel 


Umbellate 
Umbo 
Umbonate 
Uncinate 
Undershrub 


Undulate 
Unguiculate 


Unifoliolate 

Uniseriate 

Pecans 
pas 

ah aie 


Unisexual 
Upland 
Urceolate 


Usine 
Utricle 


Val 
Valvate 
Valve 
Vange 
Vanilla 
Vanillin 
Vari 
Variety 
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.. A machine binding the 


stooks of corn, &c., 
with twine 
.. Phaseolus mungo 
Sugar cane 


.. Castilloa rubber 


Mango 

... luk 

... An inflorescene with all 
the flower stalks 
from one point 

... Umbelled 

... A boss 

... Bearing a boss 

... Hooked 

... Low shrub, not over 


a y 
NN yop ted at base to 


claw 


- With one leaflet 

-.- In one row 

... With one brood a year 
.. Antiaris toxicaria 
...(Ceylon) above about 


2,000 feet 
(India) inland from the 
big towns 


... With one sex 
.. A species of cotton 
.. Pitcher shaped 


Rice 


... Phaseolus mungo 
... Sugar cane 


Reh 


i Central sugar factory 
.. Covering of fruit in 


Carex 


.- Dolichos Lablab 

... Meeting by edges 

... Segment of a fruit 

... Brinjal 

... Vanilla planifolia 

... The essence of vanilla 
... Panicum miliaceum 

.. A smaller division than 


species 


Varnish tree, Bur- 


mese 
Vascular, 
dle 


Vein 
Venation 
Ventral 
Ventricose 
Venules 
Vermiform 
Vernation 
Versatile 


Verticillaster ... 
... Whorled 
... Warty 
... Slightly warty 
. Pertaining to animals 


Verticullate 
Verrucose 
Veruculose 
Veterinary 


... Melanorrheea usitata 
bun- 
.» Fibrous bundle in a 


stem 


... Nerve in a leaf 

... Veining of leaf, &c. 

... On lower side 

... Swollen on one side 

... Veinlets 

... Worm-shaped 

.. Arrangement in bud 

Ai ye oucd in like top 


fo) 
False whorl 
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Vilayati . Nicotiana rustica 

Villeze agricul: 

ture .. See Willis’ Agriculture 

in Tropics 

Villous .. With long weak hairs 

Vine (American) Climber 

Virgate .. Twiggy 

Viscera «. Hntrails 

Viscid ... Sticky 

Viscin ... Substance between re- 
sin and caoutchoue 

Viscous ... Sticky 

Vittsze .-- Oil tubes 


Vulcanisation ... Combination of rubber 
with sulphur 

Wangee canes ... Phyllostachys nigra 

Wardian case ... Closed case with glass 
top tor carriage of 


plants 
Wattle ... Acacia 
Weathering... Turning and exposing 


to the weather 


Weevil .. Certain beetles with 
elongated snouts 
Wheat .. Tryticum vulgare 
White Ant - Insect of family Ter- 
mitidee 
White Damma 
(Ind.) . Vateria indica 
White Mangr ove Avicennia officinalis 
White Yam . Dioscorea alata 
Whorl ... Circle of leaves 
Wind-belt, Wind- 
break .» Belt of trees to check 
wind 
Winnow ... To sift out chaff 
Wire-worm . Larva of Elaterid bee- 


tle 
Witches Broom,. Outgrowth due to a 
fungus attack 


Watering ,. Causing tea leaf to 
wither 

Worm » ... The coiled-up cooler in 
a still 


‘Wound response In Para rubber, the fact 
that latex runs more 
freely after wound- 


ing 
Wrapper .. Outer leaf of a cigar 
Yala «. The August-September 
harvest 

Yam .« Dioscorea 
Yam Bean ... Pachyrhigus, ete. 
Yam, white _... Dioscorea alata 
Year Bean 

(W. Ind.) ».. Phaseolus vulgatus 
Yellow Bark ... Cinchona Calisaya 
Yellow Bark 

_Louse . Aspidiotus Camellize 

Yellow Mite -Tarsonymus translucens 
Yerba Maté .. lex Paraguayensis 
Zebu ..» Humped cattle 
Zemindar -.. Land-holder 
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THE INTERNATIONAL AGRICUL. 
TURAL CONGRESS AT MADRID. — 


(From the Journal of the Board of Agri- i 
culture, Vol XVIII., No. 6, | 
September, 1911, ) 


A preliminary statement as to the | 
Madcid Agricultural Congress, which 
was held in May last, appeared in the | 
Journal for July (p. 317). The following 
detailed summary of the proceedings is 
based on an article by M. Henry Sagnier, 
the distinguished Editor of the Journal 
d Agriculture Pratique, which he pub- 
lished in that periodical, and which he 
has most kindly permitted the Board ; 
to utilise. 


_. The work of the Congress was distri- 
buted among eight sections dealing with 
the following groups of subjects :—(1) 
Heonomics ; (2) Statistics; (8) Surveys; 
(4) Forestry ; (5) Viticulture; (6) Fruit 
Culture; (7) Breeding of Live Stock ; (8) 
Manures, Material for the work of the 
sections was provided by preliminary 
papers, the conclusions arrived at in 
which were discussed and formed a 
basis for the resolutions that were to 
be the final outcome of the Congress. 


Of these resolutions some consist of 
recommendations for submission to the 
Governments concerned with regard to 
possible reforms; others are suggestions 
to landowners with respect to improve- 
ments that can be introduced in the 
cultivation of the soil. The permanent 
Commission of the Congress is charged 
with the duty of transmitting to the 
International Institute of Agriculture, 
at Rome, the resolutions having an 
international object, with the further- 
ance of which it is concerned. 


Economics.—The first section was de- 
voted to rural economy. This included 
a number of subjects of coxsiderable 
importance, and the programme was 
particularly full, more than twenty-five 
papers being submitted for consider- 
ation. 


The first question dealt with was the 
means of keeping agriculturists on the | 
Jand, including in the term landowners, 3 
farmers and labourers. The problem has 
many aspects, and it arises in different 
forms in different countries. Among 
the six papers on this question that 
were presented, one of the most import- 
ant was that of the Comte de Mon- 
tornes, ona plan for the managemeut 
of a large estate, which has been put 
into operation in the province of — 
Valencia. M. H, Hitier-contributed an 
interesting paper, which was much ap- ~ 
preciatéd, on the provision of suitable 
housing accommodation as a means of 
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keeping agricultural labourers on the 
~ soil. 


Finally, the section recommended 
a series of legislative measures designed 
to facilitate the creation of small hold- 
ings, to foster co-operation and all 
movements directed towards the pro- 
motion of the general welfare. It in- 
sisted, also, on the advantage that 
would result from a reduction in the 
excessive subdivision of holdings. It 
also pointed out the advantage to 
muncipalities, in conjuction with large 
landowners, of forming ‘‘ back to the 
land” committees, for the purpose of 
facilitating, where desirable, the return 
of agricultural families to the soil. 


The second subject related to agri- 
cultural education, and papers were 
contributed by M. H. Grosjean on the 
agricultural instruction to be given to 
the rural classes in France; by W. 
Westerman on agricultural education 


in Denmark ; and by M. Paulde Vuyst 


on associations for women agriculturists 
in Belgium. 

Co-operation and agricultural credit 
formed the third subject dealt with. 


The conclusions arrived at were mainly 
of a general character. The section 


- insisted strongly on the necessity for 
freedom in the creation and develop- 


ment of agricultural co-operative socie- 
ties, especially those for the purposes 
of supply, production, and sale. Sug- 
gestions were made in regard to the 
organisation of credit societies that will 
be useful in countries where such 
societies are not numerous. 


Questions relating to water supply 


-are of the first importance in Spain, 


and numerous papers on the subject 
were contributed. These dealt especi- 
ally with State intervention in irriga- 
tion. In that country the demand is 


- unanimous that the State should supply 


at the proper times the water that is 


indispensable for agricultural operations. 


To this end the establishment of a 
hydrological department is advocated 
for the purpose of surveying and im- 
proving the water supply. The principle 
of subventions in aid of the construction 
of irrigation canals was approved on the 


- ground of the eminently productive 


character of such undertakings, and 
assistance’ was asked, not only for new 


undertakings, but also for the extension © 


of those already existing. In addition 
to the utilisation of surface streams, the 
investigation of underground sources of 
water was included. ~ 


The section also considered the ques- 
tion of weirs and the use of water power 
for electric power stations, undertakings 
that have a direct effect onthe water 
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supply for agricultural purposes. On 
this subject M. Leon Dabat presented a 
paper on tke distribution of electric 
power, the conclusions of which were 
adopted by the section. They may be 
summarised as follows:—In granting 
concessions for the use of water for the 
purpose of electric power works, the 
concessionaires should only be allowed 
to charge a certain price for the 
sale of power for arising water pur- 
poses of general utility, particularly 
for irrigation, sanitary purposes, drink- 
ing water, &e. 


Statistics.—The second section dealt 
with the collection and use of statistics. 
The discussion resulted in a series of 
resolutions in the following terms :— 


1. That an Official Statistical Depart- 
ment should be organised in every 
country for the purpose of providing 
farmers with all the information they 
require to enable them to arrange their 
production, and that sufficient financial 
resources should be placed at the dis- 
posal of this department. If should be 
arranged that the statistics should be 
published as often and as rapidly as 
possible, 


2. That legislative or administrative 
means should be taken in each country 
to verify and publish as frequently as 
possible, not only the prices actually 
current for the products of agriculture 
and agricultural industries, but also the 
quantities offered and sold at each rate 
quoted in the official lists. 


3. That the International Institute of 
Agriculture at Rome should be re- 
commended to continue the plan which 
it has adopted of putting at the disposal 
of the world the statistical material 
transmitted to it by the varicus Govern- 
ments, and to develop, on as extensive a 
scale as possible, the series of statis- 
tical inquiries at present in course of 
publication. 


4. That, in order to facilitate the com- 
parative study of the statistics of 
different countries, relating to the trade 
in the products of agriculture and agri- 
cultural industries, standards of quality 
should be established in each country, 
which would serve as a basis for com- 
parison. The Congress suggested that 
the International Agricultural Institute 
at Rome should examine this question 
with the object of defining useful types. 


5. hat for the most important crops, 
cereals, for example, the reports pub- 
lished should begin at the earliest stage 
of the growth, and should be published 
every month, un to the time immediately 
preceding the harvest. 
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Surveys.—The third section, dealing 
with surveys, adopted ouly a series of 
general recommendations, dealing with 
the methods of official surveys, their 
advantages and disadvantages, &e. 


borestry.—Numerous papers were pre- 
sented to the forestry section, which was 
one of the most active sections of the 
Congress. The nature of the discussions 
is shown by the following general con- 
clusions which were adopted :— 


The progress of agriculture and stock- 
breeding requires, 1s an indispensable 
preliminary measure, the _ reafforest- 
ing, and subsequent conservation: and 
management, of all the mountainous dis- 
tricts in the forest zone. 


At present the mountainous districts 
fail to exercise their normal and natural 
action on the climate, the water systsm, 
«and the economy of the country. 


The forestry administration ‘should 
divide the mountainous districts form- 
ing the forest zone into two main groups. 
viz.,, protective and productive areas, 
The freehold of all land included in the 
area of protective mountainous districts 
should be acquired by the State, and 
immediate steps taken fora soil survey 
and the reafforestation and management 
of such land. 


The State should exercise technical 
and administrative control over all 
mountainous areas that are the pro- 
perty of villages or public bodies. They 
should be preserved, as being product- 
ive though not protective, by the fact 
of being included within the forest zone. 
Over the remaining mountainous districts 
included in the forest zone and held as 
private property, the State should only 
exercise a technical inspection sufficient 
to ensure their proper maintenance and 
improvement, 


The State should proceed to the 
delimitation of the forest zone and to 
the classification of the mountainous 
regions included in it into protective 
and productive areas, and declare them 
of public utility. 

It was suggested that one of the most 
important aims of the Congress should 
be the conclusion of international con- 
ventions asa means of arriving at the 
formation of an international code on 
the reafforestation of mountains. A 
union should be established of the States 
bordering on the Mediterranean for the 
solution of the forestry problems of the 
region. 

The various States, by example and 
precept, by moral and material support, 
and by fiscal immunities and legislative 


provisions designed to attract private 
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or collective capital, should promote the. 
maintenance and improvement of exist- 
ing forests, the management as regards 
forestry and grazing of mountains and 
the reafforestation of waste lands. - 


The State should, by various means, 
increase the wooded area and maintain 
and improve the Alpine pastures. To 
this end it should strive to increase the 
public forest area, and to stimulate the 
formation of associations for the. 
purpose by attracting capital towards 
afforestation, at the same time prevent- 
ing undue exploitation. 


It will be necessary in connection 
with rivers having an international 
character, that the work should be 
carried out on a method drawn up by 
agreement among the countries interest- 
ed, each engaging to follow the plan as 
far as its financial resources and 
circumstances will allow. 


Steps should be taken to popularise 
the view that agriculture will derive 
great benefit by the partial substitution 
of forestry for cultivation where the 
conditions are unfavourable for the 
latter, by increasing, in dry regions, the 
number of wooded pastures, and by 
dividing arable fields by lines of trees at 
right angles to the direction of the 
prevailing wind. 

Arbour Days should be made general, 
and should be given an educational 
character, Societies for the promotion 
of tree-planting and forestry should be 
encouraged. 


Viticulture and Fruit Growing,—The 
fifth section of the Congress was devot- 
ed to viticulture and wine-making, and, 
in view of its importance in the southern 
countries of Kurope, the subject natur- 
ally attracted much attention. The 
sixth section was devoted to fruit trees, 
and also chiefly concerned itself with 
fruits grown in Southern Europe, such 
as the orange, lemon, and olive. 

Insects and. fungi attacking these 
trees were the subjects cf two imports, 
and, taking as a basis the results which 


have been attained in the U.S. A. by _ 


the introduction of certain useful insects 
parasitic on harmful insects, the Con- 
gress expressed the desire that ento- 
mologists in the different countries 
should request their respective Govern- 
merts to undertake the study and 
classification of these useful insects, and 
to facilitate the exchange of colonies of 
these insects with countries where insects 
which they destroy are prevalent. 


Live Stock.—In the seventh section 


the feeding of cattle was the mostimport- 


ant consideration. The Congress ex- 


pressed the desire that the procedure ~ 
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Sisaith regard to the analysis of feeding 


stuff for animals in different countries 


_ should be made uniform, and that tables 
of feeding values for different districts 


should be drawn up, showing the great 
differences between the nutritive value 
of products according to their place of 
origin, Such tables should be brought 
together in pamphlet form for distribu- 
tion to breeders, and should include typi- 
cal model rations for different animals 
by districts. 

Another resolution asked for uniform- 
ity in sanitary regulations relating to 
animals, and the spread among agricul- 
turists of a practical knowledge of the 
hygiene of animals. 

The section also dealt with methods of 
treatment of grass and and asked for the 
creation of organisations whose special 
duty it would be to act as intermediaries 
for the purchase of seeds, of which the 
quality should be guaranteed. ~ 

Manures.—The object of the eighth 
section was to collect information on the 
application of new manures produced by 
the absorption of nitrogen from the air. 


As aresult of the papers presented to 
the Congress, the conclusion was arrived 
at that nitrate of lime and calcium 

-eyanamide are nitrogenous manures well 
deserving the attention of the whole 
agricultural world, though more experi- 
ments with these manures must be under- 
taken in order to ascertain exactly how 
they should be used. 3 
- The other conclusions relate to com- 
parisons between the action of these two 

The section concluded that 

nitrate of lime acts similarly to nitrate 
of soda, while calcium cyanamide appears 
to behave like sulphate of ammonia. 


RESEARCH AS A FINANCIAL 
ASSET, 


By WIuis R. WHITNEY, 
Director, Research Laboratory, 


General Electric Co., Schenectady, N.Y. 


(From the Louisiana Planter and Sugar 
Manufacturer, Vol. XLVII., No. 6, 
August 5, 1911.) 

Itis only in our century that there 
could be much significance to such a 
title'as ‘“‘ Research as a Financial Asset.” 
This is an industrial century, and, 
whether we are proud of it or not we 
are an industrial people. For some 
reasons it may be thought unfortunate 
that so large a proportion of man’s 
energies should be devoted solely to the 
industries. In some eras we find that 
there was a predominance of art over 
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industry ; in others, literature was 
predominant; in still others, war and 
conquest. Once territorial discovery and 
acquisition predominated, and now, in 
our own times, the principles of com- 
munity interest have so greatly de- 
voloped that we are accustomed to 
seeing many people who, instead of 
directly producing their own necessities 
of life. are more yzenerally repeatedly 
producing some one little article which 
contributes in the lives of others. This 
we recognize asa natural tendency to 
higher efficiency. Our intricate and 
delicately balanced system of work is 
becoming continually more complex, but 
is certainly still covered by the elemental 
laws of demand and of survival. New 
discoveries in our day are largely mental, 
instead of geographical, and the old 
battles of conquest have become wars 
with ignorance. They are struggles to 
overcome inefficiencies, attempts to 
broaden the more common mental 
horizon, as our ancestors broadened their 
physical horizon. Very few people 
realize the rapidity with which technical 
advances are being made. Few realize 
how the way of this advance has itself 
advanced. I might make this more clear 
by an illustration. 


Consider for a moment the increasing 
uses of chemical elements and com- 
pounds. New combinations in alloys, 
medicines, dyes, foods, ete, ete., and 
new uses and materials are _ being 
produced daily. For a more simple com- 
parison, consider only the advance in 
our technical uses of the metallic chemi- 
cal elements. 

Copper, iron and five other metals 
were known and usedat the time of 
Christ. In the first 1800 or 1900 years of 
our era, there were added to the list of 
metals in technical use (pure or alloyed) 
about eight more less than two per 
century. There has been so much in- 
dustrial advance made within the past 
twenty to thirty years that fourteen 
new metals have been brought into 
commercial use within this period. This 
is almost as many in our quarter-century 
as in the total preceding age of the world. | 
Of course, this rate, as applied to 
metals, apparently cannot continue, but 
there is no reason to question the possi- 
bility of the general advance it indicates. 
For centuries a single metal was made 
to serve for all uses which that metal 
could fill. Thentwo metals divided the 
field, each being used where it was pre- 
ferred for any reason. Alloys began to 
displace metals to a limited extent. 
While the engineer still uses iron for his 
railroad, iron for his buildings and iron 
for his tools, these irons are ditterent and 
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have been especially developed for those 
uses. The electrical engineer prefers 
copper for his conductor, certain irons 
for the frames of apparatus, other special 
irons and steels for the shafts, the 
magnetic fields, etc., and the specializa- 
tion to best meet specific wants is still 
under way. I suppose thatthis kind of 
complex development is largely responsi- 


ble for research laboratories. 


A research laboratory is a place whera 
men are especially occupied with new 
problems, presumably not too far 
in advance of technical application. 
By this group devoting its entire 
attention to the difficulties of meeting 
already well-defined necessities or of 
newly defining and meeting together, 
the efficiency of those processes is 
increased, Men especially trained for 
this very purpose are employed, and 
they are usually just as unfitted for 
successfully manufacturing as those who 
efficiently reproduce are of discovering 
or inventing. Itis merely an extension 
of the principle of the maximum effi- 
ciency. A man with his entire atten- 
tion devoted for months or years at 
a time to the difficulties of a single 
problem should be better able to reach 
a solution than the man who can devote 
only irregular intervals toit. He should 
then also be the better prepared for 
a second problem. 

A research laboratory is also a place 
equipped with apparatus especially de- 
signed for experimental work. In a 
busy manufacturing plant, if a foreman 
has an idea pointing towards an im- 
provement of his product, he frequently 
has great difficulty in finding the time, 
the necessary idle apparatus, the raw 
materials and the incentive to try it. 
In the laboratory all of these are com- 
bined, and there is added a system of 
co-operation of permanently recording 
results and an atmosphere or research. 


The mathematics of co-operation of 
men and tools is interesting in this 
connection. Separated men trying their 
individual experiments contribute in 
proportion to their numbers, and their 
work may be called mathematically 
additive. The effect of a single piece of 
apparatus given to one man is also 
additive only, but when a group of 
men are co-operating, as distinct from 
merely operating, their work rises with 
some higher power of the number than 
the first power. It approaches the 
square for two men and the cube for 
three. Two men co-operating with two 
different and special pieces of apparatus, 
say aspecial furnace and a pyrometer, 
or an hydraulic press and new chemical 
substances are more powerful than 
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their arithmetical sum. These facts 


doubtless assist as assets of a research 
laboratory. : ; 

When a central organization, such as 
a laboratory, has aecess to all parts of 
a large manufacturing plant, and is 
forced sooner or later to come in contact 
with the various processes and prob- 
lems, the various possibilities 
appliances, it can hardly fail to apply, 
is some degree, the above law of powers. 

As a possible means ot illustrating 
the almost certaiao assistance which one 
part of manufacturing plant may give 
another when they are connected by 
experimenting departments or research 
laboratories, and how one thread of 
works starts another, I will briefly 
review part of a single fairly connected 
line of workin our laboratory. In 1911 
the Meter Department wanted electric- 
ally conducting rods of a million ohms 
resistance. These were to be one- 
quarter inch diameter by one inch 
length. In connection with this work 
we had become fairly familiar with 
published attempts at making any type 
of such high resistances. Some kind 
of porcelain body containing a very 
little conducting material seemed a fair 
starting formula after the resistance 
of almost all kind of materials had 
been considered. Our own porcelain 
department was of great help in show- 
ing us how to get a good start. We 
learned how and what to mix to get 
a fair procelain, and we found that 
small quantities of carborundum or of 
graphite would give us the desired 
resistance about once in a hundred 
trials. The rods could be made, but the 
difference in their resistance when taken 
from the porcelain kiln, and when they 
were made as nearly alike as we could 
make them was often so many thousand- 
fold, that something new had to be 
done to make a practical success. A 
small electric furnace was then devised 
for baking the rods, and this was so 
arranged that the rate of rise of temper- 
ature was under control and was also 
recorded. The desired resuit was ob- 
tained, and this work was thus finished. 
It gave usa certain stock of knowledge 
and assurance. 


At that time a very similar problem 
was bothering one of the engineering 
departments. Lightning arrester rods, 
part of the apparatus for protecting 
power lines from lightning, 
needed. Their dimensions were {x 6’, 
and they needed to have a definite, but 
in this case, low resistance, and could 
apparently not be baked in a porcelain 
kiln, The usual temperature variations 
in sucha kiln areso great that in prac- 
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tice many thousand rods were repeat- 
edly fired and afterwards tested to 
yield a few hundreds of satisfactory 
product. All the cost of making an 
entire batch would have to be charged 
against the few units which might be 
found satisfactory, and in’ many cases 
there were none good in a thousand 
tested. It was evident that regulation 
and control of temperature was neces- 
sary. This was found to be imprac- 
ticable in case any considerable number 
were to be fired at one time, as the 
heated mass was so great that the rods 
near the walls of the retort received a 
very different heat treatment from those 
near the middle, and were consequently 
electrically different. This was still the 
ease even when electrically beated 
muffles weve used. This difficulty led to 
experiments along the line of heated 
pipe through which the rods could be 
automatically passed. Some time was 
spent in trying to make a_ practical 
furnace out of alength of ordinary iron 


~ pipe, which was so arranged as to carry 


enough electric current to be heated to 
the proper baking temperature. Trou- 
bles here with oxidation of the iron 
finally led to substitution of carbon 
pipes. This resulted in a carbon tube 
furnace, which is merely a collection of 
six-foot carbon pipes, embedded in coke 
powder to prevent combustion, and 
held at the ends in water-cooled copper 
clamps, which introduced the electric 
current. By control of this current the 
temperature could be kept constant at 


- any point desired. When this was com- 


bined with a constant rate of mechanical 
feed of the air-dried rods of porcelain 
mixture, a good product was obtained. 
For the past seven years this furnace 
has turned out all the arrester rods, the 
number produced the last year being 
over 100,000 units. 


In this work we were also forced to 


— get into close touch with the electro- 


‘ 


* ingredients, 


plating department. The rods had to 
be copper plated at the ends to insure 
good electrical contact. The simple 
plating was not enough. This intro- 


- duced other problems, which I will pass 


over, as I wish to follow theline of 
coutinuous experiment brought about, 
in part at least, by single investigation. 
The electric furnace, consisting of the 
carbon tube packed in coke, wasa good 
tool for other work, and among other 
things, we heated the carbon filaments 
for incandescent lamps in it. We were 
actuated by a theory that the high 
temperature. thus obtairable would 
benefit the filament by removal of ash 
é which we knew the ordin- 
ary firing methods left there. While 
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these were removed, the results did not 
prove the correctness of the theory, but 
rather the usefulness of trying experi- 
ments. It was found by experiment 
that the graphite coat on the ordinary 
lamp filament was so completely changed 
as to permit of a hundred per cent. 
increase in the lamp life, or over 20 per 
cent. increase in the efficiency of the 
lamp for the same life, so that for the 
past four or five years a large part of 
the carbon lamps made in this country 
have been of this improved type. This 
is the Metallized, or ‘‘Gem” lamp. 
Naturally this work started a great deal 
of other work along the lines of incandes- 
cent lamp improvement. At no time 
has such work been stopped, butin addi- 
tion to it, the new lines of metallic fila- 
ment lamps were taken up. In fact, 
during the past five or six years, a very 
large proportion of our entire work has 
been done along the line of metallic 
tungsten incandescent lamps. In this 
we have been able to keep in the van of 
this line of manufacture. The carbon 
tube furnace has been elaborated for 
other purposes so as to cover the action 
under high pressure in vacuo. Parti- 
cularly in the latter casea great deal of 
experimental work has been carried out, 
contributing to work suchas that con- 
nected with rare metals. In such a 
furnace, materials which would react 
with gases have been studied to advant- 
age. Our experience with the metal- 
lized graphite led to production 
of a special carbon for contact 
surfaces in railway signal devices, 
where ordinary carbon was inferior 
and suggested the-possibility cf our con- 
tributing to improvements in carbon 
motor and generator brushes. On the 
basis of our previous experience and by 
using the usual factory methods, we 
became acquainted with the difficulties 
in producing carbon and graphite motor 
brushes with the reliability and regular- 
ity demanded by the motor art. Furnace 
firing was a prime difficulty. Here 
again we restored to special electrically 
heated muffles, where the temperatures, 
even below redness, could be carefully 
controlled and automatically reeorded. 
This care aided by mueh experiment- 
ation along the line of composition, of 
proportionality between the _ sevaral 
kinds of carbon in the brush, etc., put 
us into shape to make really superior 
brushes. The company has now been 
manufacturing these for a couple of 
years, with special reference to particu- 
larly severe requirements, such as rail- 
way motors. ln such cases the question 
of selling price is so secondary that we 
can and do charge liberally fo. delicacy 
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and care of operation in the manufac- 
ture. 


This carbon work naturally led to 
other applications of the identical pro- 
cesses or materials, Circuit breakers, 
for example, are now equipped with a 
specially hard carbon contact, made 
somewhat as motor brushes are made. 
Itis not my intention to ccnnect all 
of the laboratory work to the thread 
which seemed to connect these particular 
pieces of work, but rather to show the 
possible effect in accumulating in a 
laboratory experiences which might 
effect an inventory. 


Among other considerations which 
appeal to me is one which may be worth 
pointing out. Probably almost every 
manufacturing plant develops among 
its workmen from time to time, men 
who are particularly endowed with 
aptitude tor research in their line. 
They are usually the inventors of the 
company. They are often discoverers 
‘In spite of opposition. They are always 
trying new things. They are almost of 
necessity somewhat inefficient in the 
routine production. In many plants 
they are merely endured; inafew they 
are encouraged. To my mind, their pro- 
per utilization isa sate investment. A 
research laboratory assists in such a 
scheme. Sooner or later such a labor- 
atory becomes acquainted with this 
type of men ina plant and helps them 
in the development of their ideas. 


It is not a perfectly simple matter to 
measure the value of a research labor- 
atory at any one time. In the minds 
of some, the proper estimate is based on 
the profit already earned through its 
work, which otherwise would not have 
been earned by the company. This is 
a fair and conservative method which in 
our generation ought to be satistactory 
‘when applied not too early to the 
laboratories. It does not take into 
account what we may call the good will 
and inventory value, both of which 
should be more rapidly augmenting 
than any other part of a plant. The 
experience and knowledge accumulated 
in a general research laboratory is a 
positive quantity. In ourown case we 
expended in the first year not far from 
$10,000, and had Jittle more than expect- 
ations to show for it. Our expenses 
rapidly rose and our tangible assets 
began to accrue. Perhaps I can point 
to no better criterion than the fact that 
its force was rapidly increased by a 
company which cannot he particularly 
interested in purely academic work. Our 
annual expenditures passed the $1,000,000 
mark several years ago. My own estimate 
of the value would probably be greater 


than that of others, for Iam firmly con- 
vinced that proper scientific research is 
practically required by the existing con- 
ditions of our technicalage. Without 
going into exact values, which are al- 
ways difficult to determine; consider for 
a moment the changes which incandes- 
cent lighting has witnessed in the past 
ten years. In this field our laboratory 
has been active in contributing to both 
carbon and to metallic filaments. More- 
over, all of the improvements in this 
field have been the product of research 
laboratories of trained men. In the 
case of our metalized carbon filament, 
which has now been in use several years, 
the efficiency of the light was increased 
by about 20 per cent. Among the 
carbon lamps of last year these were 
sold to the extent of overa million dollars. 


A broader, but admittedly less acecur- 
ate impression of changes recently pro- 


duced may he gained by considering 


the economy now possible on the basis of 
our present incandescent lamp purchases 
in this country, and that which would 
have resulted if the lamps of only ten 
years ago were used in their stead. On 
the assumption that the present rate of 
lamp consumption is equivalent to about 
eighty million 25-watt tungsten lamps 
per year, and on the basis of one and a 
quarter watts per candle power, as 
against 3°1 of the earlier lamps, and 
charging power at 10 cents per kilo- 
watt hour, we get as a result a saving of 
$240,000,000 per year, or two-third million 
per day. Naturally, this is a saving 
which is to be distributed among pro- 
ducers, consumers and others, but illus- 
trates very well the possibilites. It is 
interesting to note that we are still very 
far removed from perfect incandescent 
illuminant, when considered from the 
point of view of maximum theoretical 
light efficiency. 1 see from advertise- 
ments that 65,000 of the Magnetite are 
lamps, originally a product of the labor- 
atory, are now in use. These must have 
been sold for something near $2,000,000. 


The supply of electrodes which we make ~ 


and which are consumed in these lamps 
should amount to about $60,000 per year. 

Our study of the properties of the 
mercury are produced our rectifier, 
which has been commercially developed 


within the past few years. Of these, 


about 6,000 have been sold. As they 
sell not far from $200 per set, it is safe to 
say that this also represents a sale of 
over a million dollars. The advantage 
of these outfits over other available 
apparatus must also be recognized as 
not far from #200 for each hour through 
which those already sold are all operat- 
ing, 
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invent it for themselves. 
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In such a complete field as insulations 


and moulded materials, there have been 
many changes produced. As far back 
as 1906 we were using annually, in a 
certain apparatus, 30,000 specially drilled 
and machined soapstone plates, which 
cost $1':10 each. As the result of experi- 
ments on substitutes for such material, 
it was found that they could be moulded 
by vs in proper shape, with holes in 
place, and of a material giving increased 
toughness at a greatly reduced cost. 
As the result of this fact, the price of 
the purchased material was reduced to 
us from $1°10 to 60 cents, which in itself 
would have paid for the work. But 
further developments proved that the 
new moulded material could be made 
for 30 cents, which the foreign 
material could not equal, so we have 
since produced it ourselves. This caused 
a saving of approximately $24,000 annu- 
ally for this one moulded piece. I have 


‘heard ‘of other cases where prices to us 


have gone down, when we have obtained 
alittle promise from our experimental 
researches. 


In considering the research laboratory 
as a financial asset, there is another view 
which might not be visible at first sight. 
Itis the question of the difference be- 


tween the value of the useful discovery 


when purchased from competitors in the 


_ business and when made by one’s own 


company. It is not usually pleasant to 
have to purchase inventions after their 
value is known, no matter from whom, 
but to have to pay a competitor for 
such a/discovery is doubly irksome. One 
is naturally unduly fearful of its value 
to the competitor, and he, in turn, is 


_Over-estimating another’s power to use 


it. The purchaser’s profit is apparently 
limited to the differences between his 
efficiency of operating it and that of the 
original owner. = 


1 was recently informed by an officer 


- of another large manufacturing company 


where much chemical work is done, and 
which established a research laboratory 
several years ago, that the most import- 
ant value they got from their labor- 


_atory was the assurance that they were 


keeping ahead and are at least prepared 
for the new, if they cannot always 
Incidentally, 


~ he said that from one part of. their 


research work they had produced process, 
ect., which had saved $800,000 a year. 
They are at present spending in their 
several research departments a total of 
about $300,000 a year. 


We hear frequent reference to the 
German research laboratories and a brief 
discussion may bein place. For the past 
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fifty years that country has been advanc- 
ing industrially beyond other countries, 
Not by new opened territories, new 
railroads, new farm lands, new water- 
power sites, but by new technicnl dis- 
coveries. In fact, this advance may be 
said to be largely traceable to their 
apparent overproduction of research men 
by well-fitted universities and technical 
schools. Every year a tew hundred new 
doctors of science and philosophy were 
thrown on the market. Most of them 
had been well trained to think and to 
experiment; to work hard and to ex- 
pect little. The chemical manufactories 
began to be filled with this product, and 
it overflowed into every other calling in 
Germany. These well educated young 
men became the docents, the assistants 
and the professors of all the schools of 
the country. They worked for $300 
to $500 per year. They were satisfied so 
long as they could experiment and study 
the laws of nature, because of the in- 
terest in these laws instilled into them 
by splendid teachers. This condition 
soon began to make itself manifest in 
the new making of things, all sorts of 
chemical compounds, all kinds of physi- 
cal and electrical devices. I might say 
that pure organic chemistry at this time 
was academically most interesting. Its 
laws were entrancing to the enthusiastic 
chemist, and consequently very many 
more doctors were turned out who wrote 
organic theses than any other kind. 
What more natural than that organic 
chemistry should have been the first to 
feel the stimulus? Hundreds and even 
thousands of new commercial organic 
products are to be credited to these men 
and to that time. All the modern 
dyestuffs are in this class. Did Germany 
alone possess the raw material for this 
line? No; England and America have 
as much ofthat. But Germany had the 
prepared men and made the start, 


It seems to me that America has made 
a start in preparing men for the research 
work of its industries. For example, it 
is no longer necessary to go abroad to 
getthe particular training in physical 
chemistry and electro-chemistry which 
a few years ago was considered desirable. 
Advanced teaching of science is little, if 
any more advanced in Germany to-day 
than it is in this country. In my 
opinion, the quality of our research 
laboratories will improve as the supply 
of home trained men increases, and that 
the laboratories of this kind will be 
increasingly valuable when analyzed as 
financial assets. Iam certain, too, that 
the industries will not be slow in recog- 
nizing the growing value of such assets, 
They merely want to be shown, 
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Probably in most industries there are 
what have another such vulnerable 
spot—a trans-search. Kor example, the 
efficieucy of steam boilers, based upon 
the heat energy of the coal used and the 
efficiency of the engine using the steam, 
are constantly being raised. We may 
expect, until the maximum calculable 
efficiency is reached, that this advance 
will continue. The-reason is not far to 
seek. It isa vulnerable spot. Improve- 
ment is impossible. A small increase in 
efficiency of power plant is an ever- 
continuing profit. Great numbers of 
steam power plants exist, and so in- 
ventors are influenced by the fact that 
new improvements may result -in 
enormous total economies. Every rule 
of the game encourages them. I can 
make this clearer by illustrations. 

Artificial light is still produced at 
frightfully poor efficiency. Electric light 
from incandescent lamps has been 
greatly improved in this respect, but 
there is still room for greater economies. 
It is still a vulnerable spot. 


In the case of iron used in trans- 
formers, we have another such vulner- 
able spot. A transformer is practically 
a mass of sheet iron, wound about with 
copper wire. The current must be 
carried around theirona certain number 
of-times, and the copper is chosen be- 
cause it does the work most economic- 
ally. No more suitable material than 
copper seems immediately probable, nor 
is there any very promising way of 
increasing its efficiency, but in the iron 
about which it is wound there is a 
vulnerable spot. The size of the iron 
about which the copper is wound may 
possibly be still much further reducible 
by improvements in its quality. In 
other words, we do not yet know what 
determines the magnetic permeability 
or the hystersis of the iron, and yet we 
do know that it has been greatly 
improved in the past few years, and that 
it can still be greatly improved. 

Let us make this vulnerable point a 
little clearer by considering the condi- 
tions here in Boston. I assume there 
are approximately 50,000 kilowats of 
alternating current energy used here, 
Nearly all of this is subject to the losses 
of transformers. If the transformers 
used with this system were made more 
than ten years ago, they probably 
involve a total loss, due to eddy and 
hysteresis, of about $1,000 per day at the 
ten-cent rate. Transformers as they are 
made to-day, by using improved iron, 
are saving nearly half of this loss, but 
there still remains over $500 loss per day, 
to serve as a subject for interesting 
research work. 
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It should also be noted that Boston 
used only a very small fraction of the 


alternating current 


energy of this 
country. sof ha f 


Consider for a moment two references 
to the sciences and industry in Germany 
and England. Dr, O. N. Witt, professor 
in the Berlin Technical High School, 
reporting to the German Government in 
1903, says: ‘‘ What appears to me to be 
of far greater importance to the German 
chemical industry than its predominant 
appearance at the Columbian World’s 
Fair, is the fact which finds expression 
in the German exhibits alone, that 


industry and science stand on the foot- » 
ing of mutual deepest appreciation, one ~ 


ever influencing the other,” ete. As 
against this Prof. H. H. Armstrong, of 
enticely corresponding prominence and 
position in England, says of England: 
‘Our policy is the precise reverse of 
that followed in Germany. Our manu- 
facturers generally do not know what 
the word research means. They place 
their business under the control of prac- 
tical men, who, as a rule, actually resent 
the intreduction into the work of the 
scientifically trained assistants, If the 
English nation is to do even its. fair 


share of the work of the world in the ~ 
future, its attitude must be entirely 


changed, It must realize that steam 
and electricity have brought about a 
complete revolution, that the applic- 
ation of scientific principles and methods 
is becoming so universal elsewhere, that 
all here who wish to succeed must 
adopt them,” 


So long as motors burn out, so long as 


subways are tied up by defective appa- 
ratus, so long as electric motors can run 
too hot, so long as street cars may catch 
fire from so-called explosions of the 
current, solong-as the traffic of a whole 
city can be stopped by a defective insul- 
ation or a ten-cent motor brush, there 
will probably be the equivalent of re- 
search laboratories somewhere con- 
nected with the electrical industries 
where attempts 
made to improve. 


HOW TO USE FOWL MANURE, ~ 


(Krom the Queensland Agricultural 
Journal, Vol. XXVIL., Pt. 3, 
September, 1911.) 4 


Hens require a highly nitrogenous 


ration, for the reason that eggs contain ~ 
a very high percentage of protein, and — 
one of the constituents of protein is — 
If poultry food is rich in 
nitrogen, itis natural to suppose that — 


nitrogen. 


4 


will be continually 


er 
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1 oultty manure must be rich in that 
element, and so itis, In fact, it is well- 
’ known to practical poultrymen that hen 

- manure is a very high-grade fertiliser, 
provided it has been properly preserved. 
There is, however, no farm manure that 

- «decomposes more rapidly than does hen 
- manure, and when it- decomposes it 

; losses nitrogen very rapidly. In fact, it 
7 ' is the rule rather than the exception, 
that hen manure loses fully. 75 per cent. 
ee of its fertilising value before it is put 
. onthe soil. The percentage of nitrogen 
: in hen manure has been found to vary 
- from 7 to 3 per cent., the phosphoric 

_ acid from 5 to 2 per cent. Where a flock 
of a hundred or more hens is kept a 
a Jarge amount of valuable manure is pro- 
~~ duced, and it is importartto care for this 
- manurein such a manneras to reduce 
 theloss of fertilising constituents toa 
i minimum. number of substances, 
which, if mixed with hen manure, are 
capable of preserving it for a consider- 
able period of time. Acid phosphate 
: and kainit serve a useful purpose in this 
connection, An American station _ re- 
commends the following:—Mix with 
30 lb. of henmanure 10 lb. of sawdust, 
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16 1b, of acid phosphate, and 8lb. of 
kainit. Mixed in this manner the 
manure retains its full value f1om six to 
eight months, and when compounded 
according to this formula contains 
approximately the following percentage 
composition :—Nitrogen 14, phosphoric 
acid 47, and potash 2 percent. A ferti- 
lizer of that kind, if applied at the rate 
of 2 tons per acre, would be a most 
excellent one for grass lands or for 
other agricultural crops. It would also 
be very valuable for use in gardening, 
where it is desirable to maintain the 
soilin a high state of fertility. Land 
plaster, cr calcium sulphate, as it is 
called, is another substance which keeps 
hen manure from decomposing and from 
liberating its nitrugen. Parts of ‘the 
land plaster combine chemically with 
the ammonia that escapes from decom- 
posing hen manure and forms a non- | 
volatile substance called ammonia sul- 
phate. This, when applied to the soil, 
becomes available and capable of serving 
as plant food. The phosphoric acid and 
potash, of course, is not lost during the 
fermentation pracess. These substances 
are only lostthrough leaching. 


Correspondence. 


é 


THE GRAPE FRUIT FOR CEYLON. 


Maligatenne, 
iN Kandy, 15th January, 1912. 
My Sir,—Your correspondent “A Lover of 
Grape Fruit” in the Deeember number 
-will be pleased to learn that I have 
succeeded in growing two plants of this 
- __ species (received through the Secretary 
~~ of the Ceylon Agricultural Society) on 
this property, at an elevation of about 
1,800 teet, on gravelly soil, on which the 
_ different varieties of citrus are success- 
_ . fully grown. The two plants planted on 
24th June, 1908, are now 6 feet high, and 
_ any suggestions as to accelerating their 
growth would be thankfully received ; 
in the meantime it would be interest- 
ing to know how far others who received 
plants at the same time succeeded in 
growing them. 
Yours faithfully, 
K. BANDARA-BEDDEWELA. 


SEED FROM YOUNG AND OLD 
TREHKS. 


Akramboda Group, Mahawella, R.O., 

i Matale, llth January, 1912. 
Dear Sir,—Will you kindly give me 
_ your opinion on the following point? Is 


the seed of a young two-year old Manihot 
Glaziovii tree likely to reproduce an in- 
ferior tree ; and, if so, why? Thanking 
you in anticipation, 


Yours, etc., 
W. L. R. BARTRUM. 


[We know of no scientific reason why 
seed from young trees should give rise 
to progeny inferior to those from old 
trees, and no conclusive experiments 
have been made upon the subject. There 
is, however, a widespread popular bolief 
to this effect, and as such belief very 
commonly rests upon a basis of fact, we 
should ourselves use seed from old trees 
in preference to that from young ones, if 
both were equally available, 


A much more important point is the 
individual vigour and yielding capacity 
of the parent tree. Seeds selected from 
trees which give a high yield will 
almost certainly reproduce the same 
trait in their offspring atleast to some 
extent, and this is initself an excellent 
reason for rejecting the seed of very 
young trees.—ED. |} 
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(From Lewis & Peat’s Monthly Prices Current, London, 11th October, WOT.) > tet 
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ALOES, Socotrine cwt. 
Zanzibar & Hepatic ,, 
ARROWKOOT (Natal) lb. 
BEES’ WAX, cwt. 

Zanzibar Yellow He 
East Indian, bleached ,, 
it unbleached ,, 
Madagascar 
CAMPHOR, Japan os 
China 8 


CAaRDAMOMS, Tuticorin 


Malabar, Tellicherry 
Calicut 
Mangalore ,, 
Mysore 
Malabar 
Seeds, KE. I, & Ceylon 
Ceylon Long Wild 


Ceylon, 


” 
” 


Japan 
@UM AMMONIACUM ,, 


% Retined 


QUALITY. 


Fair to fine 
Common to good Je 
Fair to fine 


Slightly drossy to fair .. 
Fair to good 

Dark to good genuine ., 
Dark to good palish 


Fair average quality 
Good to fine bold 


Middling lean 
Good to fine bold 
Brownish 

Med brown to fair bold 
Sm:ll fair to fine plump 


Fair to good 
Fair to good 
Shelly to good 


Ord. blocky to fair clean 


QUOTATIONS. 


«(678 6d a 72s 6d 


40s a 74s 6d 


-.|8d a 9d 
2612s 6d a £6 15s} 


£8a £8 5s 


£E ibs a £E 786d} 
£65 10s a £6178 6d 


is 64d a 1s 9d 
140s 


2s 11d a 3s 3d 
285d a vs 8d 
-|g8 9d a 88 3d 


s 3dazs7d 


2 
2s 10d a 3s 7d 


ys :d a 3s 8d 
2s lda 2s 3d 


gs 8d a 2s 9d 
-|6d a 1s 6d 


CABTUL OIL, Caleutta,, |Good 2nds . fatd a 39a 
CHILLIES, Zanzibar cwt.| Dull to fine bright ../4Us a 453 
CINCHONA BAR&.—1b.|Crown, Renewed 38da7d 
Ceylon Org. Stem [2d a 6d 
jRed Org. Stem /|13d a 43d 
Renewed 3d a 54d 
Root 1gda 4d 
CINNAMON,Ceylon Ilsts/Good to fine quill 6idals 5d 
per lb, 2nds 7 ” 53d a 1s 4d 
3rds if 5A 5d a 1s 
4ths 4ada 3ed 
: Chips, &c..|Fair to fine bold 22d a 3d 
CLOVES, Penang 1b.|Dull to fine bright pkd. lida 1s 2d 
Amboyna .|Dull to tine da 10d 
Ceylon : + a od a 10d 
Zanzibar Fair and fine bright 7d a 73d 
Stems .|Fair 24d 
COFFEE 
Ceylon Plantation cwt.|Medium to bold 80s a 112s 
Native Good ordinary Nominal 
Liberian », |Fair to bold 70s a 78s 
COCOA, Ceylon Plant. ,, |Special Marks 758 a 85s 6d 
Ked to good 658 a 73s 
Native Estate », (Ordinary to red 438 a 648 
Java and Celebes ,, |Small to goodred 25s a 80s 
COLOMBO KOUT Middling to good 1is a 20s 
CROTON SEEDS,s:ft. cwt. Dull to fair \7us a 75s 
CUBEBS Ord. stalky to good 160s a 17Us 
GINGER, Bengal, rough, , Fair 35s nom, 
Calicut, ay A,, |Small to fine bold 80s a 85s 
B&C,, |Small and medium 60s a 7Us 
Cochin Rough ,, |Common to fine bold 40s a 45s 
Small and D’s 403 
, |Unsplit 37s 


40s a 72s 6d 


ILINDIARUBBER.(Contd.) 
Borneo 

Java 

Penang 

Mozambique 


Nyassaland 
Madagascar 


} New Guinea 
(NDIGO, EI. Bengal 


QUALITY. QUOTATIONS 
ee ee eee — 2 
Common to good 1s 3d v} 
Good to fine fou - Bs er Ma 


Low white to prime ren Isa 2s 


Fair to fine red ball _...|3s 34 a4s1d 
Sausage, fair to good . -- 48 6da 4s 
Fair to fine ball -|23 9d a 3s 3d 


Fr tofinepinky & white 2s éd a 38s 
Majunga & blk coated ../2s a 2s2d 
Niggers, low to good ../6d a 3s 
Ordinary to fine ball .. {28 6d a 3s 
Shipping mid to gd violetl3s 2d a 388d 
Consuming mid. to gd.|2s 6d a 3s 
Ordinary to middling |2s $d a 236d 
Oudes Middling to fine 256d a 2/8 nom. 


Mid, to good Kurpah 25 2d a 2s 6d 
Low to ordinary ls 6d a 2s 
Mid. to fine Madras None here 
|VIACE, Bombay & Penang|Pale reddish to fine 2s 3d a 2s 6d r, 
( per lb, Ordinary to fair 2s a 2s 2d ae. 
Java », g00d pale |2s a as 4d A 
! Bombay . Wild 6d a 7d 1 
MYRABOLANES,  cwt|UG and Coconada 4s 6d a 5s 
f Bombay Jubblepore ss6daés3d 4 
Bhimlies jis a6s 6d 
Rhajpore, &e. 4s 6da 5s 9d 7 
Bengal ,, [Calcutta 33 9d a 4s 3d 
INUTMEGS— Ib. |64’s to 57's lod als H 
| Singapore & Penang ,, |80’s 6d a7d 
110’s bid 7 
NUTS, ARECA ewt.|Ordinary to fair fresh |lasa 15s # 
NUX VOMICA, Cochin |Ordinary to good 10s 6d a 123 sf 
per cwt. Bengal ” ” 8s 6da 9s 6d 
adras ” ” 9s a 10d i 
OIL OF ANISEED _ ,, |Fair merchantable 5s 8d ‘9 
CAS ,, According to analysis |3s 8da 4s } 
LEMONGRASS ,, |Good flavour & colour 43d y 
NUTMEG ,, |Dingy to-white 13d a lid 
CINNAMON ,. {Ordinary to fair sweet |2}da1s 4d } 
CITRON ELLE Bright & good flavour |1lgd i 
fFORCHELLA WEED—ewt a ay 
Ceylon ,, Hair « {103 : 
: Madagascar ,», Hair + |10s q 
eos (Black) lb. Fai la q 
|  Alleppy & Tellicherry|Fair 5. i 
Ceylon ,, ios ,, Lo fine bold heavy . sg ae a 6d s 
Singapore Fair a +h oe [540 a 
Acheen & W: C. Penang Dull to fine + + /b3d a 6d 
(White) Ringapore A Fair ‘to fine we .|74d a 9d . 4 
Siam »» Lair tee -. (73d ; 
Penang Fair oe oo . Tad if 
Muntok , |Rair » (Sad a 
IRKHUBABB, Shenzi |Ordinarytogood _... |1s 9d a 28 9d f 
Canton ‘|Ordinary to good -|id 5d a 1s 8d m 
High Dried. .|Fair to fine flat .-|94d a 104d , 


Dark to fair round - 


15 , 
ANIMI, Zanzibar Pale and Ste eee Be ee |SAGO, Pearl, large [Fair to fine rh “N88 2.198 
Bean and Pea, size ditto ee a £12 10s poate: wl oy ” ee a 6d 
Med. & ford Pacers ts $5 a a SEEDLAC ewt,|Ordinary to gd. soluble |52s 6d a 72s ed 
Madagascar .,, [Fair to good palish .../£4 £8 15s SENNA, Tinnevelly 1b, epee) bold green ne a ae ‘ 
iv, ured £4 a £7 LOs a ' 
aBABIC E.I.& Aden ,, |Ordinary to good pale|#0S a 50s nom. “ Commonspeckyand small|1$d a 24d / 
Turkey sorts ,, 50S a 65s SHELLS, M. o’ PEARL— u , 
Ghatti 5, [Sorts to fine pale ../35 @ 45s nom, Egyptian ewt,|Small to bold (773 6d a165s 
Kurrachee ” |Reddish to good pale ...|308 a 40s Bombay ,,| » ” -../458 a 1678 6A 
Madras ,, |Dark to fine ale “127s 6d a 40s.., Mergui OY leds OG on es) 1 Hci 
ASSAFGTIDA ,, |Clean fr. to gd. almonds|£18 10s a £21 5s Manilla ,, Sorts & gee oa oat ea 
com. stony to good block|#5s a £15 Banda ane .|21s 6d a 29s 
KINO Fair to fine bright vd as LPAMARINDS, Calcutta... Le to fine bI’k not stony 10s a 12s (nom. 
MYRRH, Aden sorts cwt |Middling to good 52s 6d a 60s per cwt. Madras [Stony and inferior 488 5s 
Somali ey NA 508 a, 623 6d TOR PrOISESHELL— inant tt a 
OLIBAN UM, drop +, (Good to fine white 458 a 60s Zanzibar, & Bombay lb. oat 0 bo -. {11s eo a, 28s 
Middling to fair 35s a 40s chs pangs ‘ ieee 1s 
pickings ,, |Low to good pale 12s 6da27s6d }LURMERIC, Bengal ik Fineertatr to die REME eee 
: siftings ,, |Slightly ‘foul to fine ws a 228 6d Madras > Ipalbe air to ‘Lorient TRae a 
INDIA RUBBER lb. /|Fine Para bis. & sheets “8 Gd Do. » Finer 4 a a 
» Ceara z 4s 3d Cochin ,, Bales re 
Ceylon, Straits, crepe orien, to fie. ‘lds 6da4s8d . VANILLOES— Ib. “a fs Lee 
aes Straits, ee ee fair to fine 1/8 oa a 3s 11d Mauritius ..,) 1sts|/Gd crystallized 34 a8} in|14s 6d a 19s 
Assam Plantation “138 10d Madagascar ... } 2nds|Foxy & reddish 35a -,, \13s 6d a 17s 
Fair Il to ord, red No, 1/88 a 3a 6d Seychelles ..J 8rds ten and inferior .|128 6d a 148 
Rangoon m0 5 1S 9d a 2s 2d VERMILLION .. Good wi bright ‘|3s ( 
WAX, Japan, squares Good white hard ny 403 
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THE PLANTING INDUSTRY OF 
CEYLON. 
IN TEA, RUBBER, CACAO, CARDAMOMS 
AND MINOR PRODUCTS : 


STATISTICAL PosITION AT THE END oF 1911. 
Main results.—395,00) acres under Tea, 


215,000 35 Rubber. 
"32,000, », Cacao. 
7,300, » Vardamoms 
Against 

In Aveust 1910. 

385,675 acres under Tea, 

203,920, » Rubber. 

33.000 ,, >, Cacao. 

7,426, ,,  Cardamoms. 


Before entering on the consideration of the 
Statistics before us, an explanation is due as to 
the delay in the publication of our ‘*‘ Handbook 
and Directory” this year. This delay is chiefly 
due to the alteration of the financial year by 
Government, which has thrown out of gear several 
divisions of the volume referring to administra- 
tive and revenue departments, and has increased, 
for this time, the difficulty of compilation very con- 
siderably. This inconvenience should be quite 
overcome in the next issue which, however, like 
the present one, will appear towards the end, in 
place ofthe widdle, of the calendar year and so 
continue regularly, we trust, with the usual twelve 
months’ interval. 

We turn now to the detailed table which em- 
bodies the figures representing the present 
position of Cryzton’s PLantina ENTERPRISE in 
the staples given in our heading. The main 
results are that now, at the end of 1911, 
there are about 388,000 acres of TEA on the 
plantations entered in the Directory, and, 
with the allowance always made for small 
plots and native gardens, there must be a 
total in Ceylon of 395,900 acres of Ta or an 


10 


increase of 9,225 acres since August, 1910.* For 
ROBBER, we have a total of 215,000 acres, mak- 
ing due allowance for whatisintermixed with tea 


* Any one referring to the book of 1910-11 
may find some discrepancy in the figures given 
there; but this is explained by the following 
letter which appeared in the London Times of 
Oct. 21st last year :— 


CEYLON PLANTING INDUSTRY 
(To the Editor of the Times.) 

Sir,—In connection with the summary of the 
Ceylon planting industry given in your Finan- 
cial and Commercial Supplement of last week 
there is one part of the detailed statistics in the 
Directory which should be borne in mind in esti- 
mating the exact area under tea, rubber, and 
cacao respectively. I refer to the 75,351 acres of 
tea and rubber growing together in the same 
fields. and 20,169 acres of cacao and rubber 
similarly mixed. This year, the editor—no 
doubt on planting authority—has credited only 
one-third of these figures to rubber. But there 
is very weighty authority on the side of giving 
less of this acreage to tea and cacao, and more 
to rubber; and [ believe that a fair average 
would be to divide the figures equally betiwoen 
the different products. In this way we fiuad 
thatin August, 1910, the total area cultivated 
in Usylon 


with Tea should be about 385,675 acres. 
», Rubber ,, »  203,920a 
3, Cacao i i 30,000 v 


aOf this, not more than 25,000 acres are planted 


with trees six years old and over. 


There is also an opinion prevalent among ex- 
perienced planters that, practically, another five 
years should witness the disappearance of the tea- 
bushes over most of the 75,351 acrest of mixed 
fiolds—a process which must, of course, lessen 
the annual output of tea-leaf.— Yours truly, 


J. F, 
Watford, October 14. 


+ Curiously enough the figures this year for 
‘‘tea and rubber” are larger, shewing 77,093 
acres—and tea is increasingly valuable. 
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and cacao, and also allowance for small portions 
planted, but not reported in the plantation re- 
turns. The total shows an increase of over 11,000 
acres in less than a year-and-a-half. The de- 
tailed returns from all the districts indicate no 
less than 77,093 acres of ‘‘ tea and rubber ” and 
19,493 acres of ‘cacao and rubber,” intermixed. 
In both cases, we have divided equaily forthe 
two products; bub, last year, in the case of *‘tea 
and rubber,” only one-third was (in the Direct- 
ory review) credited to rubber and two-thirds 
to tea. This was afterwards corrected; but 
it may be a question with some authorities, 
and in certain districts, whether this proportion 
can be always maintained; for, although the 
present high prices encourage full attention 
to every tea bush, it is also true that rubber, 
at current prices, must be st.ll the more valu- 
able product of the two. In any case, the 
detailed figures compiled for each district will 
enable those most interested to enter into an 
independentanalysisand arrive at their own con- 
clnsions, after the volume reaches their hands. 
Meantime, we consider that 215,000 acres of 
Rubber may be accepted as a fair approxima- 
tion for Ceylon at the present time. In his 
Speech to the Legislative Council in 1905, the 
Governor of the Colcny quoted our figures for 
that year, as showing the wonderful advance 
of the new industry which had, at that time, 
expanded to 40,000 acres. But twelve months 
later, 80 keen had been the eagerness and ac- 
tivity to plant rubber, that our compilation 
in 1906, gave no less than 104,000 acres for 
all the districts ; and now, five years later, 
more than double this area has to be faced, 
and it seems as if we must be getting close 
to the possible maximum of Rubber Cultiva- 
tion in VCeylon—at any rate with the Para 
(Hevea) variety! And yet, who can tell, look- 
ing at past experience? In 1872, for instance, 
when ‘‘coffee” was the staple (and the plan- 
ter’s only product) 206,(.00 acres were supposed 
to be a full show for Ceylon plantations, and 
indeed the very maximum of coffse was reached 
with 275,000 acres in 1878. Who would have 
dreamed then, 33 years ago, that the new 
century and almost in its first decade, would 
show a grand total of 670,000 cultivated 
acres (in tea, rubber, cacao, cardamoms, 
&ec.), spread over 1,806 plantations aggrega- 
ting 1,005,034 acres in their full extent, re- 
gniring 1,946 Managers or Superintendents 
and Assistants and giving employment to about 
550,000 Tamil coolies, besides 150,000 or more 
Sinhalese, Moormen, Malays, &c., if all domes- 
tics, factorymen, watchers and carters resident in 
the planting districts, are counted. An increase 
in the number of properties and of opened plant- 
ations as well as in total extent is a feature of 
the progress recorded in 1910-11; but the most 
remarkable result is found.in the number of 
planters, which shows an increase of 243 be- 
tween August, 1910, and December, 1911. This 
shows how prosperity in tea and rubber—and 
generally in the island—has led to an unusual 
influx of planting assistants and students, 
during the past eighteen months especially, 
Tf we hark back to the comparatively subsid- 
iary products we find that 15,863 acres are plant- 
ed with Cacao alone; but there are 19,493 acres 


covered with rubber and cacao, making 25,610 
acres altogether for cacao on plantations which, 
with the usual allowance for native gardens and 
wayside plantings, will raise the aggregate un- 
der the “chocolate” plant in the island to 
32,000 acres. Then we have CarpAMoms, planted 
to the extent of 7,300 acres (a decrease of 126 
acres) and 495 of CaMpPHoR or 150 acres less than 
were returned in the middle of 1910 showing that 
Camphor clearings have been abandoned or 
replanted with more favourite products, tea 
probably. Poor old Corres is steadily vanisb- 
ing from our sight, the 650 acres otf the “ Ara- 
bian” (or more speaking the ‘ Abyssinian ”) 
variety in August, 1910, have now become 375; 
but, curious enough, the ‘ Liberian” has ex- 
panded from 84 to 179 acres, 100 of which are in 
Kurunegala, 56in Dambara and 23 in Galagedera; 
while Hantane has 71 acres of the older Cuffee 
bush, Badulla 67, Haputale 52 and Hewaheta 
50, Yakdessa 40 and Pussellawa 22 acres. The 
CINCHONA returns are now a farce—aggregating 
9acres—3 in Dikoya, 4 in Nilambe and 2 in 
Matale Hast! No doubt there must be patches 
elsewhere; but it is regarded by planters 
not worth while to record an unproductive 
preduct, and, this year, we notice, that 
‘‘Cinchona bark” is excluded from the Cham- 
ber of Commerce export statement. What a 
contrast to the two seasons (1885-6 and 1886-7) 
during which Ceylon shipped very close on 30 
million lb. of cinchona bark and helped to bring 
the price of quinine from lé6s. to ls. 6d. an 
ounce! [1879-80, Howard’s quinine was quoted 
wholesale 12s. per oz., and in 1888-9, it was 1s, 
6d.—after Ceylon in 6 years had exported no less 
than 76 million lb. of bark! In 1898, Howard’s 
quinine was priced ls. 2d.—A special boon this 
reduction to India, Southern China, Africa and 
large parts of America whore malaria and 
mosquitoes abound !) But now, to Cinchonain 
C-ylon, we may well say farewell, a long fare- 
well, to all its greatness | 


For the rest, wo may add some particulars 
to indicate the arrangement and information 
in the contents of our Statistical State- 
ment put in tabular form. It contains a 
summary of the planted and total extent of 
land in private hands in each of the planting 
districts of Ceylon, giving the number of sepa- 
rate properties, estates opened and worked, of 
superintendents employed and of the extent 
cultivated with the different products. Thisis 
annually prepared by our statistical department 
for the Directory, and gives the estate figures 
up to mid-November, 1911. Our last summary 
was corrected up to mid-August, 1910, so that 
the present figures cover a period of fifteen 
months. The number of divisions remains at 
51, but the total of properties has increased 
from 2,109 to 2,144. A comparison between the 
larger districts may be of some interest. The 
Kelani Valley with 158 properties, of which 152 
are in working order, 162 Managers and Superin- 
tendents and 72,232 acres under cultivation, is 
the largest planting district in the island, Noxt 
comes Kalutaca with 146 properties, 160 Mana- 
gers and Superintendents and 60,961 acres in 
cultivation. Dimbula has been outstripped this 
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time, by both the Kelani Valley and Kalutara, 
and comes third with 127 properties, 160 Mana- 
gers and Superintendents and 48,492 acres in 
cultivation. If Upper and Lower Dikoya 
are combined they come fourth on the list 
with 107 properties, 127 Managers and t*uper- 
intendents aud 49,215 acres in cultiva- 
tion. Next comes Gall» with 93 properties, 80 
Managers and Superintendents and 23,169 acres 
in cultivation out of a total of 41,088 in private 
hands. Lower Walapane is quite a curiosity 
among the planting districts. [t has 8 pro- 
perties, out of which ouly one has been opened 
up and is being worked. The total extent of land 
in private hands there is stated to be 2,665, out 
of which only 256 are in cultivation. The total 
number of Managers and Superintendents (as 
already mentioned) works out at 1,946; extent 
of land in private hands 1,005,034; extent in 
cultivation 669,012. Tho acreage in tea alone 
is 349,135 against 340,248 up to mid-August, 
1910; in rubber 161,792 against 142,685; in 
rubber and tea 77,093 against 75,351 ; rubber 
and cacao 19,493 against 20,169; cacao alone 
15,863 against 16,409; cinchona 9 against 73; 
cardamoms 7,296 against 7,426; camphor 495 
against 646; coffee (Arabian) 375 against 650, 
(Liberian) 179 against 84. Tho totals of other 
(minor) products growing within the ‘‘ planting 
districts ” associated with the Planters’ Associa- 
tion and these having nothing to do with the 
extensive coconut, cinnamon, &c., cultivation on 
the sea-borde, are :— 


1911. 1910. 
Timber --. 5,569 6,350 
Grass «. 1,353 1,589 
Coconuts ... 22,379 19,143 
Cotton a 112 272 
Tobacco ae 60 56 
Cinnamon w. 1,949 2,491 
Citronella ew 4,359 3,784. 
Sugar es 40 40 
Paddy Se Be 894. 


[N.B.—Let it be remembered, these figures 
reter to inland plantations which mainly are in 
tea, rubber, cacao. For the whole island, our 
figures for coconuts and all the palms, spices, 
&c., are very different—going to hundreds of 
thousands of acres, and will be given elsewhere, ] 


The total under these minor or ‘ other pro- 
ducts” on tea, &c., plantations for 1911 is 37,282 
against 35,177 in 1910. The THREE LARGEST 
TEA DISTRICTS are Dimbula, 47,413 acres ; Dikoya 
(excluding lower Dikoya) 3v,02L and Baduila 
21,943. The Kelani Vailey and Kalutara have 
only 13,806 and 8,387 acres under tea respec- 
tively. In Rupser (alone) Kalutara leads the 
way with 38,155 acres ; the Kelani Valley comes 
second with 34,683, Ratnapura third with 18,029 
and Galle fourth with 10,369. Kalutara has in 
addition 12,247 acres under rubber and tea, the 
Kelani Valley has 22,381 under the same, Ratna- 
pura 3,738, and Galle 3,350. So much for figures 
which owe their approximate accuracy and use- 
fulness to the ready response of proprietors, 
managers and Colombo Agents, to our applica- 
tions and ‘ forms,” and ior this attention, we 
tender our hearty thanks, 


THE DEPARTURE OF DR. WILLIS 
FROM CEYLON. 


After Fifteen Years’ Work in the Ysland. 


NEEDS anD Furuke or AGRICULTURE IN 
UBYLON. 

Dr. J. C. Willis, Sc. D., (Cambridge and 
Harvard), M.A., F.u.8., Director of the Koyal 
Botanic Gardens, Peradeniya, aud Organizing 
Vice-President of the Ceylon Agricultural 
Society, last month left for Hugland, en rouie 
to Rio de Janeiro, of the Botanic Gardeus of 
which city be has been appointed Director, 
Possessed, as he is, of high scientific attain- 
ments and keen practical ability, he has had 
a markedly successful career in the Islaad, 
and the wonderful agricuitural development 
of Ceylon is in no small measure due to 
his services. He first arrived in the Islaud 
in 1896, since which date there has been a re- 
markable extension and growth of the 
scientific work done in connection with agri- 
culture. Atthat date there was nothiug but 
the Gardens and a Curator at Peradeniya and 
one at Hakgala. Now there is a staff of 
elevens fully trained and qualified — scien- 
tists, consisting of, in addition to the Dir- 
ector, Dr. Willis, the Assistant Director, 
Dr, R. H. Lock, the Entomologisi, Mr. HB, H, 
Green, the Mycologist, Mr, ‘I, Petch, the 
Chemist, Mr. M. Kelway Bamber, the Assistant 
Chemist, two Curators, one Mr. H. ff. Mac- 
millan, at Peradeniya, the other, Mr, J. J. 
Nock, at Hakgala, two Superintendents of Ex- 
periment Stations, one, Mr.J. A. Holmes, at 
Peradeniya, the other, Mr. G Harbord, at Maha 
Illuppallama, and a Superinteodent of School 
Gardens, Mr. C, Drieberg. Ali but one have been 
appointed since the arrival oi Dr, Wiilis, 


Russer Tapping ExpHRiMEnNts, 

The first thing which had any bearing on 
practical agriculture which Dr. Willis did was 
to start rubber tapping experiments, soon aiter 
he came out in 1896, Circulars were published, and 
Dr, Willisshowed in them, for the first time in the 
East, the wouad response of rubber, aad brought 
to publie notice that it was going to be remuner- 
ative. He went to Sir West itidgeway, tne 
then Governcr, and persuaded him to appoint 
@ scieutilic assistant, Mr Parkin, who worked 
out the method of making biscuits with acetic 
acid, That was puoiisned early in 1899. Hrom 
that time onwards rubber has gone steadily 
ahead, Toa very large extent the planta.ion 
industry waich has sprung up in Ceylioa has 
been the result of these investigations, al- 
though it must not be forgotten tuat similac 
work was being dune at the same time in din- 
gapore. Onthe woole, perhaps Ceylon was a 
little ahead of Singapore, bus the Malay Poa- 
insula soon caught Veylou up, and passed tie 
Island in«planting, having for one thing, a 
bigger area. Tho early scieatific work, however, 
was done simultaneously, 

Cocoa CANKER, 

Another subject to which Dr. Willis’ atten- 
tion was directed, and which also led to the exe 
tension of the Department, was cocoa Canker, 
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investigations in connection with which were 
commenced in 1897. He, with Mr Green 
worked out amethod of treatment of the disease, 
and that drew public att-ntion to the fact that 
something could be done to tackle diseases. Mr 
Green was added to the permanent staff, and 
Mr Carruthers wasasked to come out as Mycolo- 
gist for certain estates, the estates paying half 
acd the Planters’ Association payiog the other 
half, and he worked at the cocoa canker pure 
and simple. Shortly afterwards he was taken 
on to the permanent staiff of the Department, 

The next thing necessary to complete the 
scientific equipment was a chemist, and Mr 
Kelway Bamber came out. He is not a “birth- 
day-book” official, but is paid by fess for what 
he does, and is able to accept private engage- 
ments as well. That practically completes the 
scientific staff, and thereis aisoan Assistant 
Chemist. ‘I'his staff was provided by 1900. 

In 1901, Dr. Willis began to agitate to get an 
experiment station started, where proper agri- 
cultural experiments could be carried out, aud 
in 1902 Government bought Gangaruwa. 
Mr Herbert Wright was the first Superin- 
tendent, then Mr Mee, and now Mr Holmes. 


In 1903, Dr Willis realised that the North 
Country was ultimately going to be one of the 
great centres of agriculture in Ceylon, and he 
got the Government to agree to open an experi- 
ment station there, also. This is at Maha L[llup- 
palama, 22 miles from Anuradhapura, and 1s 
under irrigation. There was endless difficulty 
for many years, with labour, the peculiarities 
of the climate, and one thing and another, but 
now it is seems success is in sight, and 
Dr, Willis things that in another five or six years 
there will be a good deal of planting in what has 
hitherto been practically a desert. Coconuts 
are doiug wonderfully well, and there is good 
reason to hope that tobacco and cotton may be 
fairly successfully cultivated. Ceara rubber is 
certainly doing well, but Para makes little, if 
any, progress. There is a very good soil, and, 
with culcivation, planting is very successful. 


As Dr Willis says, ‘‘ What people have to 
realise all over Ceylon 1s that you have to culti- 
vate. People expect that if they just stick 
things in andleave them they will grow, but 
that is not so. In other tropical countries 
where labour is not so plentitul they cultivate 
properly.” 

This gives in outline, very briefly, what Dr. 
Wiilis has done during the 15 years in which he 
has been here. His views, both interesting and 
valuable, will be found below, in an interview 
which one of our representatives had with him 
recently. 

THE AGRICULTURAL }UTURE. 

Dr. Willis holds a very optimistic view with 
regard to the future of Veylon. 

‘1 think,” he said, ‘‘that Ceylon is in fora 
very fairly prosperous time. Tea is paying very 
decently, coconuts are doing very well, and 
rubber 18 giving very large profits, Coconuts, 
itis true, are being planted up all over the 
earth, but at the same time, no amount of extra 
planting seems to send the price down, It is 
bound to godown some day, but there is no 
sign of it at present,” 


RUEBER. 

“Tt is said that rubber trees are being over- 
tapped,” 

‘*T have no facts to go upon with reference to 
over-tapping, but | have seen trees which I am 
sure are over-tapped, Their yield is all right now, 
but I am sure they will not go on in the same 
way. Atthe same time, I have no facts to back 
up myopinion. The way they cut away the bark, 
however, gives me that impression, and Iam 
pretty sure they are not allowing enough for re- 
newal. Now that the system of cutting only a 
quarter, ora third of the bark is coming in, it is 
much better, but 1n many places they have been 
tapping nearly all round the tree. When that is 
done, it is allright at the time, but it is doubt- 
ful whether, when you have tapped away all the 
old bark, it will have renewed enough to let you 
start again.” 


Dr, Willisholds a very hopeful view of the 
future yield of latex of Ceylon trees, for he told 
our representative that 

‘‘As far as soil and climateis concerned, my 
general impression is that rubber in Ceylon does 
not do very well for the first six or seven years, 
but after that it does very much better. There 
is no doubt that the Malay States can beat us 
for six or seven, possibly ten years, but Iam 
quite convinced that, after ten years, Ceylon rub- 
ber grows as well as any.” 

‘That is a hopeful view.” 

“Yes. Withthe high price of rubber, natu- 
rally it pays tohave the yield coming in when 
the trees are young, but | am pretty sure that 
after abovt ten years the trees will bepin to 
catch up with those inthe Malay States. How 
long they will take to catch up, of course, I can- 
not say.” 

TEA. 


‘Lalking of tea, Dr. Willis said he thought tea 
was in 2 tairly prosperous condition, as prices 
were good. ‘‘I don’tsee any reason to suppose 
that tea won’t go on paying,” hesaid. ‘'Tea is 
paying at the sort of average rate of any tro- 
pical product, and, when it is at that, it is not 
likely to be overdone, and the price spoilt. 
People don’t seem clearly to understand that. 
They seem to think that rubber is going to pay 
fortunes for the next century or two, but it isn’t 
going to do anything of the kind. It will go 
down to the average as tea has done.” 


Tur QUESTION OF RUBBER PRICES. 


“ Although they’re making 2s. on the lb.now,”’ 
exclaimed the Doctor, ‘‘they’ll thank their 
stars if they’re making 6d., in a very short time, 
say five or six years. I don’t suppcse the price 
will go much below its present figure for the 
next six months or a year, but you never can 
tell. Nobody can explain the course of the rub- 
ber market. What the rubber market wants, 
the thing of all things, is that rubber should go 
to a steady price ani stay there. So long as it 
is going to bump up and down, they will never 
inake a prosperous industry out of rubber. The 
amount it will go to will be determined by the 
ordinary laws of political economy, cost of pro- 
duction and amount, hut the figure it will settle 
at will be about 2s.,may be 2s.3d., or 2s.6d,,some- 
where between 2s, and 8s.is perhaps the safest 
thing to say.” ; 


—i 
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‘ No-one is going to use rubber for new uses,”’ 
pointed out Dr, Willis, ‘‘ until they can be cer- 
tain they can get it at a decent price. Let it 
stay, say at 4s., instead of careering up 
~ and down the scale, and people will begin to 
use 1t and the demand will be increased. It 
the demand does not goup, the amount planted 
will cause a most awful over production. There 
are 1,000,000 acres of rubber now ia the eastern 
tropics, Swpposing you get only a hundred- 
weight to the acre, that is 50,000 tons, and the 
South American supply is 30.000 tons, that is 
80,000, and a hundredweight is an absurd esti- 
mate. Three hundredweight is much more 
reasonable, and that makes 150,000 tons in the 
Kast alone, getting on for treble the present 
consumption.” 

PESTS. 


Speaking with regard to the question of pests, 
Dr, Willis said they had not yet met any wiich 
attacked rubber, and in these days he did not 
think there was anything to be feared from 
pests, as, for instance, in the case of coffee. Ifa 
man gota single stray poocht running about 
his estate he sent it to Peradeniya to be 


examined, People were much too afraid about . 


diseases to let them spread. He did not 
think they would ever again get diseases to 
exterminate a product, as coffee was exterm- 
inated, but they would have to reckon with 
diseases, hke peopie did with the cocoa canker. 
Qn cocoa estates now, in every estimate so 
much per annum was allewed to keep down 
cocoa canker, and the same thing should be 
done with regard to rubber, as well astea. To 
allow a certain percentage to keep down diseas- 
es was undoubtedly a safe plan. 


ScHooL GARDENS, 


A work in which Dr, Willis has been greatly 
interested is school gardens. 


‘©In 1900,” he said, *‘I was on the committee 
which reported on the old agricultural school in 
Colombo, and recommended it to be closed. Mr 
Burrows, then Director of Public Lastruction, 
and I, brought up a scheme for school gardens, 
which was adopted, and has spread very much. 
For many years we had a lotof difficulty, because 
people said they did not send their children to 
school to be coolies, they wanted book learning, 
but now the fashion is going the other way and 
parents are keen that the children should learn, 
There is getting to be a strong feeling in the 


Island that there ought to be a garden in every. 


school. If that were started it would mean an 
enormous subordinate department of this es- 
tablishment, because there are 2,500 schools in 
the island, At present we have 284 gardens, 
and that takes four superintendents,” 


“J think,” continued Dr. Willis, enthusias- 
tically, ‘“that this 1s one of the few things that 
we have been able to introduce that really has 
produced an effect on native agriculture, With 
the school gardens, we have brought into the 
villages a lot of new products, and people are 
beginning to realise that there are ways in 
which you can cultivate which give as good re- 
‘sults as the ways which they have been used to. 
‘That isthe fret step towards getting them to 


change. They are all capable of improvement 
if they have the money. Vinancial help is the 
greatest benefit that has ever been given to 
native agriculture. [ began agitating at the 
first meetiug of the Agricultural Society for 
financial help to the poorer cultivators, to get 
them out of theclutches of the money lenders, 
and I have never ceased to agitate on that sub- 
ject. It has gone so far that an ordinance was 
passed last year authorising the establishment 
ot co-operative credit societies. It now remains 
to put that ordinance into the hands of a cap- 
able official who should go about the 
country and get the villagers to join such socie- 
ties, otherwise the ordinance will remain a 
dead letter. These co-operative societies have 
been wonderful successes in Bengal, the Punjab, 
and other places in India, and there is no reason 
to doubt that, properly attended to, they will 
be an equal success here.” 


Tae Gorya. 
‘* What is your opinion of the goiya ?” 


“The goilya? He is a rigidly conservative 
person. People think it is simply obstinacy, 
but itis not anything of the kind. Tempera- 
mentally he is more conservative than the white 
man, but, aiter all, there is not so much differ- 
ence between him and the small farmer in 
Europe. He cannot afford to try. For instance, 
in the transplantation of paddy, he has tospend 
money, aud it is generally a question of ‘ has he 
the money to spend?’ In any new thing he 
tries, however carefully you may demonstrate 
that it is always, or nearly always, a success, 
anything new is an experimeut for him. He is 
taking a risk, he has to risk money, and as a 
rule he has not the money to risk. He knows 
the old methods will give a certain result, and 
therefore he will stick to them, unless he has 
very good reasons indeed for changing, and 
unless he can borrow money at a reason- 
able cost. If he has a co-operative credit 
society he can borrow at 124 per cent., and 
there is a reasonable chance that an im- 
provement of his methods would pay 124 
per cent. At present, he has to borrow 
at 50 per cent. and unless the change is going 
to give him 50 per cont. improvement it is not 
going to pay him totry it. You may safely say 
that no agricultural improvement in general 
ever pays 5) percent. All these things go back 
to the keys of progress, which are transpor- 
tation and finance. It always comes back to 
that. The scientific improvement of agriculture 
is a secondary matter.” 


‘‘ What’s your opinion of transportation in 
Ceylon ?” 

‘* From the point, of view of the goiya I think 
transportation is pretty good in Ceylon. All 
the villager wants is roads, and he has them. 
Ceylon is avout as well equipped with roads 
as any tropical country in existence. ‘I'he one 
thing lacking inthe agricultural equipmeat of 
the villager is finance.” 


Rupser TREE MEASUREMENTS, 


“Can you give us any of the figures resulting 
from your observations with regard to the 
growth and measurements of rubber trees 2” 
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‘Yes, can, but they are too fragmentary to 
be of any value. L don’t think anybody has 
made definiteand extensive measurements of the 
growth oi the trees, and I have only odd figures, 
1 don't trust the figures published by the com- 
panies. They very otten pick out the best trees 
aud are much too liable to take selected rows. 
When L hava gone to measure the trees on an 
estate | have simply gone right through the 
whcle estate, regardless of the ground, and 
measured ten or a dozen rows right through, 
every tree in these rows.” 


‘‘In thesg circumstances,’ continued Dr. 
Willis, ‘‘ ail | can say is that [ have never yet 
found an estate that averaged tour inches a 
year over all its trees, whereas you see company 
figures much larger than that. Lu these cases, 
however, 1 am not ¢gertain that they have not 
picked out the trees,” 


In conelusion, Dr. Willis remarked that 
he thought that Ceylon was in for a 
period of very considerable prosperity. it 
had got its eggs Ina good many baskets, and 
most of the baskets seemed to hold tie eggs 
saiely. Ceylon was no longer dependent on one 
small crop, but hada lot of paying crops, tea, 
rubber, cocoa, coconuts, cardamoms, and a uum- 
ber ot other things. 


Dr, Wittis’ New Posr. 


Dr. Willis goes out to Rio de Janeiro to be 
Director oi the Botanic Gardens there. ‘‘lt is a 
postiixe this was when Icameouthere,’ be said. 
“Rio is a large town, andthe Gardens are in the 
town, anda great public resort, like Kew. ‘The 
Gardens are eight miles from the actual centre of 

- Rio, but the electric cars pass the gate every two 
or three minutes all day long, and people come 
out by scores of thousands.” 


Dr. Willis will be responsible for the introduc- 
tion of new piants, but there will bea difficulty in 
obtaining anything from Ceylon as there is strict 
legislation against plants trom Ceylon, in order to 
keep out the coffee leat disease. Brazil supplies 
more than three-quarters of the coffee consump- 
tion of the whole world, and inland from Riothere 
are nearly a million acres in coffee aloue. ‘here 
is as much laad planted in coffee in South Bra- 
zil as is planted in everything in Ceylon. The in- 
troduction of new plants, however, 1s important, 
as from them new tudustries are started. With 
the exception of coconuts and rice all the indus- 
tries in Ceylon were introduced through the 
Peradeniya Gardens, cinchona, tea, cocoa, rub- 
ber, and a good many other things, The only 
thing really native in Ceylon is cinaamon, and 
possibly rice, but that is doubtiul, As far as 
South Brazil is concerned all the eggs are in the 
cotfee basket, and they want to get something 
else. Their ditticulty is labour. It is practically 
a white man’s country, where the ordinary do- 
mestic servants get Ks. 100 a month, aud all 
labour 18 expensive. The coffee estates are 
worked mainly by Italians, who are far more 
efficient than the people in Ceylon, but they have 
to be paid correspondingly highly. ‘he labourer 
there gets Ks. 5 a day. 


We wish Dr. Willis a happy and useful time in 
his new sphere of activity, 


GREEN MANURING. 


A LECTURE BY MR. KELWAY BAMBER. 


The following are extracts from Mr. Bamber’s 
lecture on the improvement of tea by green 
manuring, careful pruning, and plucking, given 
at therevent meeting of the Dolosbage PA. 
reported elsewhere. He said: During the last 
few years considerable attention has been paid 
tu this subject. and results generally have tully 
warranted the trouble and expense incurred. 
Mistakes have no doubt been made from inex- 
perience as to the most suitable plants for the 
soil and district, and from not realising the 
rapidity of growth of some of the leguminous 
plants and the amount of labour required to 
deal with it efficiently. The object of green 
manuring was, in the first instance, to replace 
the organic matter in the surface soil. Most of 
the original jungle soi! in Ceylon was rich in 
humus from the accumulations of leaf mould 
and decaying vegetation, which largely ac- 
counted for the luxuriant growth of coffee or tea 
when planted in such newly-cleared soil. The 
want of efficient drainage in the past and the 
prolonged action of a tropical sun and heavy 
rainfall soon accounted for not only the actual 
loss of the original surface soil, but the more or 
less rapid oxidation of the humus in the sub- 
soil, from which the nitrogen required by the 
plant was chiefly derived. With the 

LOSS OF SURFACE SOIL AND HUMUS, 

and the available limes in the soil, bacterial 
activity must havesteadily diminished, with the 
result that nitrification took place far less rapid- 
ly, ancdin many instances practically ceased. This 
naturally resulted in slower growth of the tea 
bushes themselves, more marked hardening of 
the wocd and less capacity for yielding heavy 
and abundant flushes. ‘foremedy thisit was first 
necessary to restore as far as possible the physi- 
cal aud chemical properties of the original soil. 
Artificial manures alone could to a large extent 
restore nitrogen and the essential mineral con- 
stituents such as lime, magnesia, phosphoric 
acid and potash; but the comparatively small 
amounts of organic matter supplied by 300 or 
400 lb, of various cake-residues, could have but 
little physical effect on the soil, Green manuring 
was, therefore, the only way to restore the origi- 
nal fertility, and for several years now legumi- 
nous and other plants, indigenous to Ceylon, 
and brought from other tropicalcountries where 
tea was being grown, have been experimented 
with at the Government Experimental Station, 
Peradeniya, and on a larger scale on many es- 
tates in the Island. Crotaiarias of several vari- 
ties have been tried with varying success, 

CROTALARIA STRIATA WAS THE MUST SUCCESSFUL, 
and yielded large quantities, eight to nine tons 
of green material per acre during the year. It 
had, however, several objections, one of which 
was the difficulty of getting it established in 
very poor washed soil. This caused a patchy 
growth, and unless weeding was carefully at- 
tended to, weeds grew apace and seeded freely 
in the thinner spots causing an increase in the 
subsequent cost of weeding. It grew most luxu- 
riantly during the busy season months, when 
the labour was not available for cutting and 
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mulching between the bushes, so that it hada 
tendency to become woody, and when cut in 
this state die out or form seed with little leat 
development. Indigofera anil is another plant 
that does well in tea on certain soils. It has a 
good branching habit and stands cutting weil, 
but like crotalaria becomes woody if left and is 
then troublesome and expensive to remove. The 
latest and best plant of the bushy kind is the 
Tephrosia candida (Boga medeloa). Lt grows 
luxuriantly from 1,600 to 3,000 ft. elevation and 
yields more green material per acre than any 
similar plant. In suitable soil it does not 
flower early, but forms a dense leafy growth 
with a gradually increasing layer of the 
lower dead leaves. It stands cutting well, and 
one plot at Peradeniya planted in rows one foot 
apart has yislded 58°92 tons of green material 
from four cuttings in the year. This contained 
approximately 2,639 |b. of nitrogen, which at 
the equivalent value of nitrogen in sulphate of 
ammonia would be worth over Rs.1,300. ln 
general practice such a yield can hardly be ex- 
pected, but even with one-fourth the amount 
the improved value of the soil can be imagined. 
In growing such a crop it muss be remembered 
that the 


MINERAL REQUIREMENTS !ARE ALL TAKEN 


from the soil, and therefore compete with the 
tea roots. Analysis shows the ash to contain 
20 per cent. lime, 31°6 per cent. potash and 7:20 
per cent. phosphoric acid. This drain on the 
soil has to be supplied, and in order to get such 
a large bulk of vegetable matter, it pays to 
apply a mixture of lime, slag and sulphate of 
potash to this growing crop such as is generally 
given to tea at the time of pruning. In practice 
it has been found that Dadaps, Erythrina litho- 
sperma and Albizzia moluccana are the best 
forms of green manure to grow in tea between 
sea level and 4,000 feot as they interfere less 
with weeding, and at the same time afford some 
protection from wind, while yielding a large 
amount of valuable leafy material. The dadap 


DOES NOL DO WELL BELOW 1,000, 


but between that and 4,000 grows very freely 
if the soil is sufficieutly porous. It has the ad- 
vantage of growing ireely from large cuttings 
as well as stumps and seed, and with certain 
precautions can soon beestablished. It is always 
advisable to hole properly for these plants, un- 
less the soil and climate are particularly favour- 
able, and much disappointment and loss of time 
might have been saved had this prevaution been 
taken. It is also advisable to plant the cut- 
tings within a few hours of making them, as 
even a day’s deiay mears the death of many. In 
planting both dadaps and albizzias, it is always 
advisable to put in one or two seeds with every 
plant or stump, as it tenils to insure a more im- 
mediate successful planting, and save the luss of 
the planting season and a year’s growth. The best 
way to treat the dadap for improving tea is to 
lop across at 4 ft. or 5tt. when 10ft. high, and to 
repeat this, whenever necessary, usually three or 
four times during the year. [f allowed to grow too 
high it becomes expensive. The loppings 
should be laid up every other line of tea after 
a preliminary deep forking leaving the soil as 
rough as possible, The following year or after 


the next tea pruning the other line to be mul- 
ched inthe same way. There is no need to 
bury if ground torked rocts do not come up. At 
Peradeniya the dadap plot has given most satis- 
factovy results, no manure excopt a mixture of 
basic slag 200 lb, and sulphate of potash, 601b., 
having been applied at the last pruning in 
October, 1909, and again just now when the 
plot bad run about 26 months between prunings, 

The total weight of dadap for the four years 
was 80,4701b., and this at 0°285 percent. nitrogen, 
equals 57°33 lb. of nitrogen per acre per annum. 
This amount of nitrogen is usually applied 
every second or third year in an artificial mix- 
ture at a cost of about Ks. 30 per acre for the 
nitrogen only, so that the value of this annual 
increase of nitrogen and organic matter in, the 
soil can be estimated. The tea yields for the 
last four years were :— 

1907 767 Jb. 

1908 18083; 


1909 1296 Ib. 
a EOIO.7 4s | 1445; 
1911 1500 lb, about and pruning. 

The value of dadap manuring for tea is there- 
fore apparent. [may add the dadap plot at 
Denford over 4,000, has also given very satis- 
factory results. The albizzia plot has also been 
very good, but not quite so successful as the 
dadap. It suits the low-country better than 
dadaps and grow up to 5,000, but too slowly at 
the latter elevation for green manuring purposes. 
1t stands wind better and does not require such 
frequent lopping. Although the weight of 
material per acre is less, the leaves have the 
advantage of falling practically to powder on 
drying, so that they become more evenly mixed 
in the soil. The total yield of green material in 
3} years was 23,814 !b. which was mulched up 
alternate lines resulting in an increased yield 
from 621 Ib. to 994 lb. per acre. The value of 
nitrogen in the loppings was Ks. 148. 

In some low-country districts albizzias can be 
allowed torunup 40 x 40 or 28 per acre. These 
plants are the most suitable for this district, and 
far as [ have seen are the ones now being adopted. 

Peonine.—This improvement of the tea can- 
not take place, however, until the bushes are 
in a condition to have a free flow ofsap. Good 
low pruning into clean wood below all knots is, 
therefore, the first consideration if success is to 
be obtained. There has been an immense 
amount of waste from manuring without proper 
pruning, as with old knotted branches it is 
impossible to get a free flow of sap through the 
bushes, andany beneficial result is only tem- 
porary, It is, of course, impossible to cut down 
a whole estate in a round of pruning, but the 
bushes can gradually be renovated py first 
cutting below the kuots of all the branches, and 
sawing off one or two of the worst branches 
from close to the ground. Abt the next round 
another branch can be sawn out low down, so 
that the bush becomes practically a new one, 
with good straight wood from the ground, and 
a strong root development below. This new 
wood should be cut at about 8 in. to induce 
branching and get a new spread as rapidly 


as possible. (Oijfen done at 15 in.-18 is 
a great mistake.)} All cuts should be short, 
which means thie ‘knives must be kept 


sharp. The general practice was to leave the 
prunings on the surface, without forking or 


80 The Supplement to the Tropical Agriculturist 
Manihot Glaziovii for normal tropical climates. 
Manihot Dichctoma for rather dry regions. 
Manihot Piauiewsis for light sandy soil only in rather dry 


regians. 


These three varieties are very suitable for elevations; especially Dichotoma 
and Piauiensis which have been successfully planted up to 5,500 feet, 


Seeds true to name 


carefully prepared and tested, we supply for trial orders, postage paid to all 


countries, in 


Parcels of 10lbs. net at &3, 
after receipt of money order or cheque. 
10 lbs. contain about 3,700 seeds of Dichotoma or Piauiensis; about 6,300 
seeds of Glaziovii; if requested the parcels can also be assorted, according to 
orders in two or three of these varieties.—Prices for bags of 135 lbs, on 


Hevea Plantations 


have found the Manihots very useful for elevations unsuitable for the culti- 
vation of Hevea, thus making use of idle land. 


Gevekoht & Wedekind 


application. 


Telegraphic-Address : “Gevekind Hamburg.” 


ag A. B. €. Code Sth Edition. 


Hamburg 1. 


cultivation. Later the burial of prunings was 
commenced, and on most estates it had very 
satisfactory results, especially in the low country 
On steep soil it rather tended to increase wash, 
and on clayey soils in wet districts it caused the 
death of many bushes from rosillinea. The 
latest method is deeply to fork alternate lines, 
and to heap the prunings from two rows of 
bushes on the same line. When the leaves drop- 
ped they fell into the rough soil, aud the bran- 
ches kept the coclies from treading down the 
newly-forked line. A modification of this 
method is to heap the prunings without forking, 
and when the leaves drop to remove the 
branches to the next row. Basicslag mixture is 
then broadcast on the leaves, andthe wholedeeply 
forked without actual turning. The branches 
can then be thrown overthe row again 16 costs 
an extra rupee per acre, but is money well spent. 


PLUCKING. 


The old system of plucking which, until recent 
years was fairly general in Ceylon, was in my opi- 
nion, one of the chief causes of the gradual, andin 
some Instances rapid deterioration oftea. Itcon- 
sisted in plucking more or less the whole leaf 
for a few months, and then taking everything 
down to the fish leaf for several months before 
pruning. The effect was to exhaust the branches 
and older wood of reserve material, which was 
necessary for the development of new shoots 
after the leaves and upper branches had been 
removed. This naturally resulted in bushes 
coming into bearing more slowly year by year, 
with an earlier hardening of the young wood, 
and a gradual falling off in flushing power and 
yield. The root development was also affected 
to'a-large extent. Heavy manuring at great ex- 
pense would; gradually bring the bushes round, 


but it can be done far more cheaply and satis- 
tactorily by pruning as suggested above, and 
then plucking the whole leaf throughout from 
pruning to pruning, except, perhaps, a few 
rounds to the fish leaf during the busy season, 
which encourages more flushing points from 
dormant eyes, but in this case whole leaf pluck- 
ing should be reverted to before the rush is 
completely over. 

It is not generally realised what a marked 
difference such treatment has to the tea bush, 
and coupled with the improvement of the soil 
by forking and addition of humus by green 
manures, and the application of moderate 
mixtures to supply some available mineral 
constituents and nitrogen, there is hardly any 
tea that will not respond readily, and gradually 
form a dense cover over the soil. 

MANURING IN THE District. 

After making some comments on the different 
artificial manures Mr. Bamber added :—Coming 
through the district, there is considerable evi- 
dence of wash, but there is still ample depth of 
soil, which can be renovated by grecn manuring. © 
Care and perseverance are required, but every 
endeavour should be made to establish systema- 
tic green manuring at the earliest possible date, 
so that in time the amount of nitrogenous arti- 
ficials required can be reduced to a minimum 
and the cost of manuring also. The good effect 
of green manuring with dadaps on Barnagalla 
is very apparent to all, and Mr. Smith is to be 
congratulated on his success, and there is no — 
reason why similar success cannot also be 
obtained by most estates in the district. 

The lecture was much appreciated, and Mr, 
Kelway Bamber was accorded a most hearty 
vote of thanks by all present. 
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SALES OF PRODUCE IN BRITISH AND CONTINENTAL MARKETS. 


Hibres, Cotton, Grain, Oil Seeds, Hides and Skins, 
Timber, Rubber, Drugs, Wool, Ores, Mica, Gums, Tea, 
Cocoa, Coffee, Copra, Sugar, etc., are being regularly 
dealt in; Keymer, Son & Co., being selling Agents for 


Estates, Mills and Exporters. 
Samples valued. Best ports for Shipments indicated. 


The management of Hstates undertaken. Capital found 
for the development or purchase of valuable properties. 


KEYMER, SON & CO., ° 


Cables: 
KEYMER, LONDON. 


Whitefriars, 
LONDON, H.C. 
(Same address since 1844), 
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ANNUAL RUBBER REVIEW FOR 1911. 


BY GOW, WILSON & STANTON, LTD., 
LONDON. 


Plantation Rubber. 


CHANGES DuRING THE YEAR, 


Although the past has proved a marked con- 
trast to the preceding one in many respects, it 
has witnessed developments and changes in the 
industry of far-reaching importance. The pro- 
duction of Plantation Rubber in 1910 was less 
than one-tenth of the world’s supply, but during 
the present year it must have nearly reached a 
sixth, aud instead of this rapid increase resulting 
in consumers’ requirements being temporarily 
overtaken, it has hada very different effect. 


THE STATUS OF PLANTATION RUBBER. 


This variety, which may be said to have 
ranked second in the market previously, has 
now taken first place as regards the volume of 
market business compared with other grades, 
and the larger offerings have met with a regular 
and sustained demand which has been the 
noticeable feature of the London auctions re- 
cently. 

Table showing total quantity and average 
price of Plantation Rubber offered at auction 
in London during the last two years :— 


Quantity in Tons, 
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1910 95,394 7614 4,4324 65,1934 85,488 78 73d 
1911 177,195 1,622, 8,077 9,699 163,403 5s Ogd 


Tar Errect oF Larger Suppiies.—What is of 
still more importance is that the larger auctions 
are without doubt greatly assisting the im- 
porter and manufacturer by reducing the 


11 


chances of wild and unwarranted fluctuations in 
prices which have in the past been so detri- 
mental to the best interests of the industry and 
robbed the market of the stability so essential 
for normal development. The diagram of prices 
shows that in 1910 the difference between the 
highest and lowest averages was nearly 7s, whilst 
in 1911 the widest range was about 3s. 


During the early part of the year prices were 
highest, but with a large increase in the visible 
supplies, a marked depression took place sub- 
sequently, from the effects of which a gradual 
recovery has only lately manifested itself in the 
market, encouraged largely by stocks assuming 
more normal prvportions. 


The prospects of a further increase in sup- 
plies from the East, and the fact that the Plan- 
tation Market is a tree and unrestricted one 
should tend to greatly assist the expansionu of 
consumption by preventing undue inflation in 
prices. 

CONSUMPTION, 


In our market review of last year we referred 
to the readiness with which the larger crop had 
been absorbed; on this occasion we can go furs 
ther, as the use of the plantation product now 
successfully extends to many purposes for 
which it was formerly thought less fitted than 
the Para varieties; it is expecially significant 
that for tyres, which use more rubber than any 
other single section of the trade, very consider- 
able quantities of Hastern grown rubber are 
now being employed. 


MANUFACTURERS’ REQUIREMENTS. 


Planters continue to complain of the great 
difficulty of ascertaining the users’ chief require- 
ments, and which particular grade is the one 
really preferred. Much importance has been 
attached to the highest prices realised in various 
auctions for different grades as indicating un- 
accountable changes in the whims and fancies 
of manufacturers, It must, however, be clearly 
understood that the fact that some particular 
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grade sells at a premium over others at any 
particular auction does not prove that this 
grade is above all others sought after by manu- 
facturers, but itis far more likely to indicate 
that there has boon a temporary shortage of the 
favoured variety. 

PREPARATION, 


During the year steady progress has been main™ 
tained in the method of preparation of the rubber 
onthe estates, and now that most of the proper- 
ties which are producing any large quantity are 
equipped with efficient up-to-date machinery, 
manufacturers are able to rely on a more even 
standard of quality being kept up, which is of 
the utmost importance. Our answer to the 
question in what form the rubber should be 
prepared is, and has always been, that. form in 
which large quantities can be most economically 
and quickly made so as to give the best and 
most uniform quality of rubber with the mini- 
mum of handling. In practice it is generally 
agreed that the grade best fulfilling 
these conditions at the present time is 
medium thick light crepe, whilst the prices 
realised for such rubber, when the quality 
has been uniform and maintained, have 
always compared favourably with any 
other variety, especially when the economy 
in handling and drying large quantities in this 
way is taken into consideration. Now that it 
is generally understood that rubber must be 
handled as little as possible in the making of 
crepe, any prejudice which may have existed in 
afew quarters against it when first introduced 
has been entirely overcome. By far the larger 
proportion of Eastern rubber now comes for- 
ward in this form, the method of preparation 
being so well adapted to the treatment of scrap, 
etc., as wellas first quality latex, and the re- 
latively high prices which have consistently 
been paid for the low descriptions when well pre- 
pared have borne ample testimony to the appre- 
ciation in which this preparation is held by the 
manufacturer. 

SMOKED RUBBER. 

Considerably larger quantities of this variety 
have been shipped. When the rubber has been 
very carefully and evenly treated, good prices 
have been realised. This process requires very 
thorough supervision and attention, and no ad- 
vantage has been gained by the use of it in- 
discriminately. A few excellent samples have 
been seen of well smoked crepe, but the value 
ot this grade has been seriously affected by par- 
cels of scrap crepe, etc., unevenly cured by 
smoking and not thoroughly dried. It is dif- 
ficult for buyers to satisfy themselves that the 
rubber when smoked in this form is from the 
first latex owing tothe darkening effect of the 
smoke, consequently the good lots have suffered 
to some extent forthe bad ones. 

A really efficient process of directly curing the 
latex by the ageucy of smoke is what is required. 
‘Some progress bas been made in this direction, 
but the system has not yet reached a com- 
mercial stage. 

Drvyine, 

We consider that the process of preparation 
which has up to now received far too little 
attention, especially in the Malay States, is the 
drying of the rubber. 


Great economy in time and preparation can 
be effected by a simple arrangement of heat and 
forced draught and excellent results are now 
being got in this way. Whereas with the old 
form of hand-made sheets and biscuits two 
months was no unusual time for drying, this 
operation can now be much better carried out 
in a few days with the use of crepe machinery 
and a simple method of hot air and fan drying. 


Theamount of costly accommodation that will 
be required by large estates to cope with in- 
creasing crops if the drying is to take several 
weeks, makes it obvious that means must be 
immediately adopted to hasten this process, 


Exports oF PLANTATION RUBBER FROM MALAYA 
AND CEYLON, 1910-1911. 


Port Swet- Singapore Penang Ceylon Total 
tenham tons, tons, tons, tons. 
tons. 
1910 3,482 1.6963 9773 1,465 7,521 
1911 3,4903 2.411 1,8113 2,2114 12,750 
(to 15th (to 9th (to 31st (to 6th (esti- 
September) November) October) November) mated) 
Receipts at Para during the last Six Seasons. 
Tons, Tons. Tons, 
1901-02 29,997 1905-06 34,710 1909-10 39,130 
1902-03 28,190 1906-07 37,810 1910-11 37,500 


Receipts from July to December for the last 
Seven Years, 
Tons. Tons. Tons. Tons, 
1905 14,690 1906 14,680 1907 14,240 1908 15,765 
1909 16,600 1910 15,855 1911 14,690 (part Dec. estimated.) 


THe LonpON MarkKET. 


Much progress has been made during the 
year with a view to the standardisation of 
qualities tenderable under market contracts, 
the trade being fully alive to the fact that 
every facility must be provided for the smooth 
and efficient arrangement of the business, so 
that London shall retain its premier position 
in the market. 

It will be seen from the tables (not reproduced) 
that the proportion of the total crop actually 
handled in the London Auctions has steadily in- 
creased, in spite of the additional amount of 
forward contract business also transacted here; 
thus whilst in 1908 little more than one half of 
thesupply came under the hammer, in 1911 the 
proportion has increased to approximately 
three-quarters. 


A large volume of business in crops for 
delivery all through 1912 has been put through, 
and the total weight of Rubber involved must 
mount to a very considerable figure. 


DRY AND WET CYCLES IN CEYLON. 


1911 VERY DRY IN LOWCOUNTRY AND 
VERY WET IN THE HILLS. 


The complete Colombo tables of Rainfall 
recorded at the Hort, near the seaside, and at two 
miles farther Kast inthe Stock Garden, for 1911 
have now been published. The results are, in the 
first case, 58°26 inches against the 42 years’ 
average of 82°91 inches, a deficiency of 24°65 
inches, although nearly 13 inches better than 
the disastrously low fall of the previous year, 
1910, which was 45°6, At the Stock Garden the 
fall in 1911 was 65°46 against an average of 93°90 
inches. The Fort’s rainfall of 45'6 inches in 1910 
was the lowest recorded in the 42 years since the 
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observations began in 1870. The nearest ex- 
perience was in 1874 which gave 51°60 and in 
1872 which gave 51°70 inches. On the other side 
we had such wet years as in 1877 and 1878 when 
the returns were 107'93 and 139'70 inches re— 
spectively ; 1883 with 103'61, 1888 with 101°06 
and 1889 with 108°65 inches, During the next 
decade, the year 1891 got 119°03 and 1898 had 
103°11 inches; while in the present century there 
has been only one year (1902) with a big record of 
118'70inches. Nine years below the average have 
elapsed since, and one year before 1901 also was 
below the normal in rainfall. There is every 
reason, therefore, to anticipate that a ‘* wet 
cycle of years” is likely to commence in 1912. 
Indeed, as is mentioned in our heading, even last 
year has brought very welcome and_ liberal 
pluvial deposits in the hill country. We learn 
that in the case of some high properties where 
careful registers have been kept by the same 
managers for ten to tifteen years past, the fall 
recorded by them for 1910 is the heaviest of any 
during that period. [tis along the Western and 
North-Western sea-borde, that a wet year, or at 
least, a full average one, is most required in the 
island, But who dares te prophesy respecting 
the doings (or vagaries) of the “clerk of the 
weather ”? Forinstance, in 1898 when he gave 
us a full total of 103 inches, there occurred, in 
January-February, one of the longest periods 
of complete drought (24 days in all without a 
drop of rain) ever recorded! Finally, we must 
repeat the figures given to Sir Norman Lockyer— 
when full ot his ‘‘cycles” theory aad visited 
Ceylon—namely, the average for 11 years, 1870 
to 1880 inclusive, was 80°99 inches; for 1881 to 
1891 was 92°16 inches ; and for 1892 to 1902 in- 
clusive, the average was 87°32 inches. Now for 9 
years 1903 to 1911 inclusive we have had an 
average of 65°14 inches, We must, therefore, 
by the law of ‘ cycles” and averages, have some 
abnormal years, which will give our lowcountry, 
at least, such rainfall as should put a new face on 
the annual figures of the coming decead. 


THE CAMPHOR INDUSTRY. 


Sir Henry Blake, advised the planters to 
Pa camphor, as his predecessor Sir West 

idgeway had done before him, An-even greater 
authority, Sir William Thiselton Dyer, for many 
years Director of the Royal Botanic Gardens, 
Kew, also offered the same recommendation. 
A good many planters took the hint and plan- 
ted up a few acres with camphor, The trees 
grew excellently and appeared to have no ene- 
mies among either insects or fungi, but the 
extraction of the camphor wasa problem. Dr. 
Willis eventually knocked the bottom out of the 
idea by asserting publicly what had not been 
known before, that the secret of the extraction 
of camphor was a Government monopoly of the 
Japanese. Private firms in Formosa wishing to 
engage in the cultivation of camphor trees are 
supplied with young plants from the Govern- 
ment nurseries and the seeds are boiled before 
exported so that they are valueless. In India 
and Ceylon, where the trees are comparatively 
young, the idea has always been to extract the 


camphor from the leaves and chips. This 
method also has been tried with some success 
in the United States, when an extensive ex- 
perimevt with thiscultivation was started under 
the auspices of the Department of Agriculture 
some years ago. The results so far obtained 
are excellently summarised in a paper written 
by Mr. 8. C. Hood, Scientific Assistant, and 
Mr. R. A. True, Physiologist in Charge, Office 
of Drug-Plant, Poisonous-Plant, Physiological 
Fermeutation Investigation, Bureau of Plant 
Industry, and recently published in that De- 
partment’s ‘‘ Year book of Agriculture.” 


The trees can be propagated by seed, cuttings 
or root cuttings, but Messrs Hood and ‘frue 
state that for commercial purposes the first 
method was found preferable. This bears out 
Indian and Ceylon experience, but the trouble 
here hasalways been the difficulty to obtain good 
seed. A lot of information is given as regards 
the methods of planting the camphor and ferti- 
lising it, etc., in America, but thisis not of 
much importance here, It is interesting, how- 
ever, to learn that the best method of growing 
the trees there is found to bein hedges kept 
trimmed back to a height convenient for work- 
ing. It was also ascertained that they respond 
to trimming more readily than almost any 
other tree or shrub. The trimming is done by 
machnery, but the perfect clipping machine has 
yet to be evolved. After cutting, the prunings 
are taken to the distilling plant at once, since 
if they are allowed to dry in the sun or remain 
exposed to the dew and rain, there is some 
loss of camphor. The next process is steam 
distillation, the process being much the same 
as carried out, though with more crude uten- 
sils in Formosa. When steam is passed through 
a suitable receptacle filled with the leaves, the 
camphor is extracted in the form of a vapour 
and passes off with the steam. lf the camphor 
containing steam is conducted into a condenser, 
the steam is condensed to water and the cam- 
phor is deposited as a solid or semi-solid mass 
floating on the water or deposited on the inside 
of the apparatus. The volatile oil remains as 
a pale liquid floating on the water. Any of the 
standard. types of retort employed for other 
volatile oils can be used for camphor, but metal 
ones should be avoided. as they are attacked by 
the camphor and a deposit of oxides and sulphi- 
des of the metal is carried over with the camphor 
injuring its appearance. Itis, however, almost 
impossible to avoid some of this impurity, since 
metal must enter into the construction of some 
part of the apparatus, and as all crude camp- 
hors must be refined before using, this impurity 
is later removed. 


A more difficult problem has been the finding 
of asuitable condenser. It is out of the ques- 
tion, Messrs. Hood and True point out, to use 
wooden boxes or inverted syrup evaporators, as 
in China and Formosa, and none of the types of 
condensers used for oils can be employed, since 
the condensed product is a solid and deposits on 
the inside, completely filling it. The United 
States Department ot Agriculture hopes, how- 
ever, soon to solve this problem and to be able 
to recommend a condenser which will meet all 
the requirements, 
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COSTS OF PRODUCTION ON ESTATES. 


Many plantation companies will soon be com- 
piling the accounts for the year ending Decem- 
ber 31st, 1911. Thetime is therefore opportune to 
express the wish that some serious efforts be made 
to give detailed costs of production, per pound 
of rubber, for the year. Already we have recei- 
ved some excellent reports, notably those of the 
Kuala Lumpur Rubber Company, and the F M 
S Rubber Company, in which the costs of the 
various items are enumerated. ' 

Though we make this request, knowing that 
it will have a beneficial effect if acceded to, we 
are fully aware of the variation which must be 
anticipated in the total cost of production on 
various estates in the East, The variation is 
due to the great differences now existing on 
estates, butthese willgradually disappear as the 
trees grow older and jabour conditions become 
more uniform. 

INFLUENCE OF CosT OF LABOUR. 

The average daily cost of cooly labour has a 
great influence onthe cost of production. There 
are many estates in Ceylon and Malaya where 
the daily average is 38 cents, but in the former 
country that 1s equivalent to 6d. and in the 
latter 104d, Fraser (I. R.J., Aug. 22nd, 1910) 
atated that tapping was being doneat from 10 
to 18 dollar cents by Tamils and 22 to 25 cents 
by Chinese, but this, he thinks, will be improved 
upon. A planter, met in the F M 8, felt certain 
that with crops of 500 lb. per acre, the f.o.b. 
cost of rubber might be brought down to 8d. or 
9d. with Tamil tapping in F. M.58.; 1s to Is. 1d. 
with Chinese tapping in fF, M, 8.; 43d. in Ceylon 
without manuring ; 6d. in Ceylon with manuring. 

Another point which influences cost is that 
some managers charge the actual cost of labour 
employed in tapping against that item, instead 
of charging the average cooly cost over the 
whole estate. A case in point was where the 
tapping coolies were paid at the rate of 45 cents, 
when the cooly average over the property 
was 35 cents. On another property, where the 
average rate of cooly pay was the same, the 
cost per day for tapping coolies was below the 
average, viz., 30 cents, on account of only 
podians (boys) and women being employed for 
such work. Weeding and other work is just as 
exsential as work more directly concerned with 
the collection and preparation of rubber and it 
would appear to be better to charge the average 
cooly cost for the estate rather than the coat of 
individuals employed for the time being on this 
particular work. 


OTHER FACTORS AFFECTING COST. 


It is obvious that the cost of production must 
be largely determined by the ages of the trees 
and methods of tapping employed. The yield 
and therefore cost also varies according to the 
distance between the trees, the percentage of 
trees in the tapping round, the season, and the 
percentage of crop grades. The large variation 
in the cost of tapping-knives will even account 
for considerable differences between the costs of 
production on adjacent estates, Land, river, 
and sea transports, local agency charges, and 
many other factors are also responsible for the 
ehormous variation in cost at the present time, 


DAILY TASKS IN COLLECTING, 


The weight of rubber brought in by each cooly 
per day has been given in the annual reports of 
various campanies. Qn Lanadron estate the 
outturn in 19U8 (trees 5 to9 years) was 3°67 lb.; 


‘in 1909 (trees 6 to 10 years) 3:18 lb.; in 1910 it 


was 2°63 lb. from trees 3 to 11 years. Led- 
bury estate obtained 2°14 lb. per cooly per day 
in 1909 (trees 7 to 10 years), and 2°97 Ib. 
in 1910 (trees 3 to 11 years). On Sione 
estate 2°69 lb. were obtained in 1909 from 
trees 4 to 12 yearsold, and 1°97 lb. in the 
following year from trees 3 to 13 years old. The 
Singapore and Johore Rubber Company report 
2 completed task of 2°32 lb. per cooly for 1910. 
Jementah estate report 1°21 lb. for the same 
year, the trees on this property being 4 to 6 
years old. Onseveral estates an outturn of 5 lb. 
of rubber per day per cooly is obtained from 
ten-year-old trees, a fact which indicates that 
a considerable reduction in cost of collecting 
rubber will be possible when Hevea trees reach 
the age mentioned 


PROPORTIONATE COST ON ESTATE. 


Ifthe accounts of estates in full bearing are 
examined, it will invariably be found that the 
main item of expense is that included under the 
heading of tapping and manufacture. This 
amounts generally to from 50 to 80 per cent of 
the total cost of production, and includes cost of 
tapping, utensils, washing, drying, packing, 
transport, and shipping. Uost of cultivation, 
which includes roads and drains, weeding, sup- 
plying, pests, forking, and tools, is usually next 
in amount, and averages about 10 to 15 per cent 
of the total cost. Buildings and repairs are 
usually from 5 t27 per cent. General charges 
also vary, including salaries, insurance, local 
and visiting agency fees, rent, medical and con- 
tingencies, etc., and on estates in view acconnt 
for from 10 to 16 per cent of the total costs of 
production. To the above must be added London 
costs, which include offices, directors’ fees, and 
commissions.—IJndia-Rubber Journal, Dec. 9. 


THE GARDAMCM MARKET. 


In dealing with the cardamom situation in our 
issue of Nov, 18th, 1910, we alluded to prognos- 
tications of famine prices in the near future, 
and although these have nut eventuated quite as 
early as anticipated the last sales’ price of 3s 1ld 
for good bold palish Ceylon-Mysore is at any 
rate au approach to the realisation of the predic- 
tions. ln August, 1909, good bold palish to pale 
was selling at ls. LOd. to 2s. per [b. They have 
been lower in recent years, for instance in 1905, 
aud also in 1904—years of heavy receipts—when 
ls. 7d. to 1s. 9d. was paid, and smalls got down 
to 7d., and they have been higher, as in 1898, 
when 4s, 8d. was paid. Last year prices were 
lifted up by the heavy shipments of green pods 
from Ceylon to India, where there was a short 
crop ; consequently the opening price in 1910 for 
good bold at 2s, 4d. to 2s, 6d. compared with 2s, 
8d. to 2s. 10d. at the close of the 12 months, 
This year at the drug auctions prices have been 
mainly iu the ascendant, particularly during the 
last three months, when good bold palish and/or 
pale have registered the following prices j= 


|: 


and Magazine of the Ceylon Agricultural Society.—January, 1912. 85 


oa s. d s.'d. 

Sept, 7th 210 to 3 1 Noy, 2nd 3.8 

4) 2lst Swmsnitor. 3-6 » 16th a 

Oct. 5th 3-4 to*+3! 7 », 30th 3 11 
. 19th 38 3 toc3d 6 


The statistics from Ceylon offer some explana- 
tion of the variations we have indicated. To the 
export figures, Ferguson’s Handbook adds the 
acreage under cultivation and the highest price 
in London, and we take the following there- 

rom ;— 


Area Highest price 
planted on in London 

Season, plantations, Exports, (mid-season,) 
Ib. s. d. 
1880-81 de 1200 16°69 9 1 
1898 eo 5155 531473 4 3 
1899 ave 6300 ate 449959 4 0 
1900 A 6841 coe 537455 3.9 
1901 - 8621 Re 559704 4 0 
1902 9746 615922 3 2 
1903 9500 909418 DasG 
1904 9300 995680 2 6 
1905 8870 ats 874625 2: 6 
1906 8744 Fi 7321-6 3.3 
1907 $461 788495 26 
1908 8350 715418 2% 
1909 7738 824008 ab Britt 
1910 Ree 7426 639007 se 241 

1911‘(to Nov. 13),. — 4936380 y — 


It is to be noticed that of late years the area 
under cultivation has steadily fallen, and to this 
in a large measure is due the higher prices which 
have prevailed. This year to November 13th— 
the latest figures available—only 493,630 lb. have 
been exported from Ceylon, against 541,120 Ib. 
at same date last year. India, of course, pro- 
duces a large quantity. She exported to all 
parts 358,920 lb, inthe year ended March 3ist, 
1911, as against 405,994 in the twelve months 
ended same date, 1910. Her home market, how- 
ever, is a big consumer. Last yoar she had not 
enough, and made large draughts on Ceylon sup- 
plies, thereby reducing the stuff available for 
the European and American markets. This year, 
apparently, Lndia has resorted to more normal 
requirements as regards outside source, but 
Ceylon herself has not had the quantities ordi- 
narily required for the other markets of the 
world, Compared to last year—a poor one, as 
already indicated—we, like most of the other 
centres, have had more cardamoms, but we 
are a good deal behind 1909 in the quantity re- 
ceived. Thus, the largest consuming countries 
show :— 

QEYLON EXPORTS BY COUNTRIES FROM JAN, Ist 
TO NOV. 13TH. 


1911. 1910. 1909. 
; : Ib, Ib. lb. 

United Kingdom 214855 199452 291817 
Germany ee §7859 69569 96604 
India 82547 205527 107938 
United States 56964 26449 55006 
Turkey 23145 12670 34903 
France — 9233 6273 


An acceptable explanation of the falling-off in 
the area cultivated lies in the greater attractions 
of rubber cultivation, and this, in association 
with some drought, has adversely influenced 
available supplies. That extreme rates will pre- 
vail until the new crop begins to show with im- 
portance, i.¢.,about March-April, can hardly be 
doubted, nor would it occasion surprise if the 
high prices now being recorded encouraged ad- 
ditional plantation and collection.—British and 
Colonial Druggist, Des, 3, 


RUBBER EXHIBITION CONFERENCES 
Dr. Torrey Oriricises Mr. Petcu’s CRITICISM. 
GRADING OF RUBBER, 


Liverpool, Nov. 26th. 

Srr,—In a recent number of your paper Dr. 
Petch is reported as criticising the conduct of 
the conferences held in connection with the 
Rubber and Allied Trades Exhibition held at 
London last June andJuly. AsI presided at the 
greater part of the Conference Sessions perhaps 
you will permit me to point out that the 
Conference was what those who contributed 
papers and took part inthe discussions made it, 
Every paper that was sent in was read, with the 
exception of one or two where either the paper 
was belated orthere was some misunderstand- 
ing. Ihave not the full programme before me 
now, but am entirely safe in asserting that at 
least 80 per cent of all papers read and discussed 
dealt with the planting and cultivation of rub- 
ber, or some problem intimately connected 
with it. “Possibly one or two papers may have 
savoured of advertising in some degree, but 
that is an element that is very difficult to eli- 
minate and those who had the matter in handdid 
not feel warranted in exercising any censorship. 

As to the remark attributed to me personally 
‘*that planters should mix their latex and not 
have so many grades,” Iam glad of the oppor- 
tunity to put.this remark in its proper context 
and to repeat it under those circumstances with 
redoubled emphasis. 

The great fault with plantation rubber at 
present is its lack of steadiness in quality, 
What manufacturers desire is not that new and 
exceilent gradesof rubber shall be forthcoming, 
but that whena grade does appear—no matter 
what 1tis—it shall be possible to buy more of 
the same kind, Itis a matter of comparatively 
little importance what the rubber is like—so 
it be decent in quality—if only it represent 
something that can be bought again with as- 
surance that it will be the same as before. 
It is entirely safe to assert that any plantation 
that finds it possible to produce—perhaps by 
blending, perhaps otherwise—one, two or pos- 
sibly three graces which are uniform from one 
year to another will find an equally steady and 
strenuous demand. It is perfectly true that 
this course may preclude the production of the 
very highest priced and choicest grades, but it 
will justify itself by greatly increased turnover 
and absence of trouble. 

As long asthe present policy of pitchforking 
into the market miscellaneous lots of rubber 
which represent nothing that will ever again be 
precisely duplicated continues, trouble will con- 
tinue. Sosoonas therubber planting business 
generally comes on tothe common ground with 
other producers and recognises the same prin- 
ciples as we all recognise all will be well. 
The consumer is, and should be the dictator, 
the producer has simply to give bim what he 
desires. A great deal of time has been wasted 
in talk about ‘‘ finding out what manufacturers 
want.” You bave not given them any one thing 
long enough for them to find out whether they 
like it or not. Ifyou will give them any one 
thing steadily from year to year you will find 
that they lhke—and will buy—that whatever itis, 


r= Yours, &c,, JOSEPH TORREY, 
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THE COCONUT PALM iN CEYLON, 


OUR SPECIAL REVIEW FOR 1911. 


We may remind our readers that, accor- 
ding to the most reliable statistics available 
(until the completed Land Settlement and Sur- 
vey put us all right) it appears that the Coco- 
nut Palm agricultural enterprise covers in 

_this island not much below 800,000 acres (in 

the gardens and plantations of all Ceylonese 
and Colonists)—while there is a hope that one 
day the cultivation may extend to the round 
million acres. One of the largest reserves of 
Crown land to be bought and utilised by 
would-be planters and villagers is in the Put- 
talam district, alongside of the railway which 
Governor McCallum or his successor is expec- 
ted to arrange for, northward of Chilaw. There 
is also room to extend ‘‘ topes” in other parts 
of the North-Western, inthe Western, Southern 
and even the Sabaragamuwa and Central Pro- 
vinces as well as in the Eastern (the tavourite 
Batticaloa district), and in the Northern and 
especially in the North-Central Provinces. In 
the last Dr. Willis and some more have much 
faith that fruitful, profitable gardens of coco- 
nuts can be formed.* 


In respect of this, our principal Palm, the past 
year has been a very remarkable one in more 
waysthan one. For instance, prices have been 
excellent throughout; but the quality of the 
kernel, as a rule, has been described as exceed- 
ingly poor, owing, no doubt, to the very dry 
cycle (1903 to 1911 inclusive)—the drought last 
year being so severe that avery large number 
of coconut trees (particularly those grown 
on cabooky soil and in cinnamon) died out- 
right. Some people actually hold that the 
Opening-up of the extensive Sabaragamuwa 
forests is one of the causes of our several conse- 
cutive dry years with practically half our usual 
rainfall in Colombo, and, in fact, all over our 
lowcountry planting districts; but this idea is 
too far-fetched, in view of previous dry cycles. 
And whether there is anything in that forest 
theory or not, we can at least safely look for- 
ward to the virgin forest being replaced by a 
‘* forest of rubber” or even fields of tea shrubs; 
and so, apart from our wet cycle now due, there 
is every chance of getting back to normal 
rainfalls and to due conservation of ‘‘pluvial de- 
posits” in place of raining suddenly and caus- 
ing floods. This conservation would be due to 
the favourite new cultivation of Rubber as 
well as tea. 


Coconut O1n.—Taking our chief palm pro- 
duct (coconut oil) first, we find we, have ex- 
ported for last year 512,269 cwt. against that 
of our very best year (1908) which had 670,i21 
ewt. with 616,377 cwt. in 1910. The demand 
was steady throughout the year, and prices 
f.0.b. Colombo ranged from Rs.525 to Rs.535 
in December and the price of spot oil in London 


*For those who are interested to learn how 
thecoconut palm was first introduced and spread 
in Ceylon, see a Paper in the Royal Asiatic 
Journal (Ceylon Branch) Number 57, of the 
year 1906, as in the ‘‘Coconut Planters’ Manual” 
published at Obserer Office, : 


seemed to be fixed at £43 10s for the same 
month, while it is now £44. The United 
Kingdom took, as ,usual, most of ,the Ceylon 
oil, Some two years ago it looked as if the 
‘‘Soya bean” oil would become a regular men- 
ace to the coconut product; but this scare 
seems to have vanished, and the great ‘‘ soap” 
industry of the world continues to be our best 
customer, and, indeed, owing to the increased 
demand for soap, the manufacturers have even 
some difficulty in securing sufficient raw pro- 
duct (nuts or copra): for their requirements. 
Now this is good news not only to producers, 
but may be regarded by all our readers, seeing 
that it means how wonderfully progressive 
the habit of ‘‘cleanliness” is becoming the 
rule in all parts of the world; and when we 
remember that ‘cleanliness is next to godli- 
ness,” according to the old adage, we must 
all rejoice in progress -in this right direction! 
The steady demand for copra also points to 
there being room for the expansion of coco- 
nut growing in the Federated Malay States and 
other parts of the Tropical Hast as soap 18 
not likely ever to go out of use, but will in- 
crease in consumption. J 
With the opening of the railway to Chilaw 
the probability will be that new Oi! Mills will 
be opened in that district, and thus a good 
deal of the copra will be purchased from the 
boats from the North and be crushed and the 
result sent in to Colombo—by the railway, A 
correspondent, however, thinks that the U.G. 
Railway will have to reduce the present rates or 
the bulk of this produce may continue to go 
by the cheaper old padda boats to Grandpass, 
as senders will not care to have their copra 
dumped down at the present over-congested ter- 
minus ; and he adds that the railway continues 
to lose a large volume of this important traflic 
passing its very door daily at Negombo. If rates 
were reduced, this would all be carried by rail, 
particularly if a market for its sale was mado 
at or near the new Fort Station. It seems, 
continues our correspondent, that the General 
Manager isjafraid to come down to ‘ boat 
charges ” for fear they (the boatmen) go ‘ one 
better” and reduce their charges! [But of this, 
there is little chance, we are assured. ] d 
Copra.—This has been very even in quantity 
over the last four years, last year being, 
strange to say (severe drought and all) the best 
with no less than 788,695 cwt ! ‘This is clearly 
a record for the decade, if not for the history of 
the product. The copra-man proper, that is the 
man who goes round and buys up all the best 
nut crops, has a pull over the desiccating miller 
(as well as on those who buy nuts for ship- 
ment) in that he can paya higher price. But 
with all the huge shipments, their profit, owing 
to interior kernels, has not been so good in 1911, 
as in former years, as ib took in many cases, Over 
1,500 nuts to produce a “‘candy of copra.” As 
regards distribution, the figures for the exports 
for copra are very remarkable; for, while Russia 
and Germany took this year no less than 723,058 
ewt., all other countries together took the 
paltry quantity of only 65,637 cwt! Prices fell to — 
Rs. 67°25, to which it dropped during the first 
quarter. In August it started on a steady up- 
grade until it reached Rs. 92°50 to Ks, 93°20, or, 
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within 25 cents per candy of its greatest price 
which was touched during the previous year— 
a price never reached in its former history. 

DesiccaTED Coconut.—The greatest increase 
of our exports is in this article with no less than 
22,604,546 lb. for the year ! The demand seemed 
to be greater than ever, owing probably to the 
very heavy manufacture of confectionery in the 
first half of the ‘‘Coronation” year. The United 
Kingdom took 15,905,804 Ib.. or little less than 
our total export in the year 1902. The six years 
of short rainfall (averaging about 59 inches 
only, against 47 years’ average of 82:91 inches) 
began to tell very much on the size and 
quality of coconuts, with the result that it re- 
quired considerably over 3} nuts to the pound 
of ‘‘desiccated.’’ Prices ranged from 19% cents 
to 264 cents, the year ending with 224 cents per 
pound for ordinary assortment, but the heavy 
consignments to Eurupe, towards the third 
quarter, caused a fall in prices, while people 
looked for the usual ‘‘ cold weather” rise, Mills 
indeed were compelled to go slow; while some 
had even to ‘‘shut down” for atime, The ex- 
ports for the three years preceding that now 
under review, were remarkably even, the 
greatest being that of 1908 with 27,410,230 lb. 
The question is— Will the trade demand for this 
article continue to increase in the present day 
and with the past ratio? This is very doubtful, 
for a luxury such as desiccated coconut un- 
doubtedly is. It is clear, however, that there 
are new uses, and now it is being used so freely 
for ‘“‘ curries” that we need fear no great fall- 
ing-off in the future. Exports of this import- 
ant product were unknown prior to 1884 or 
1885, and even now the industry is practi- 
cally confined to our own little colony. 
Coconuts were being sold to the Mills, and 
to copra-men at rates reaching Rs. 64°50 per 
1,000 in the first and second quarters and 
falling to Rs. 52 in the last quarter, when prices 
of desiccated nut and copra also fell so con- 
siderably, that there was a very small margin 
of profit and when both these—desiccating and 
copra drying—fell off very much. Some special 
lots of nuts fetched nearly Rs. 70, but the 
above prices are a fair average. 

Coconur Poonac,—It would appear that 
there 1s but little chance of the export of this 
article ever increasing in the future, and it is 
clear that other cattle foods must be taking its 
place in Europe, or most probably, the higher 
cost of ‘t poonac” may be the cause of a fallingoff. 
We exported only 213,982 cwt. last year against 
309,589 in 1910, while it reached 304, 642 cwt. in 1908 

Nuts 1n SHeLL.—There is a considerable 
falling-off in the export of these, the figures for 
the year being 15,589,189 nuts against no less 
than 21,188,692 nuts in 1908, As stated already, 
the size of the nut and quality were never so 
poor as in 1911 and at present, owing no doubt to 
the consecutive years of decreased rainfall over 
our chief nut zone, north of Colombo; while 
south of Colombo as far as Matara, with a 
heavier rainfall, the yield, nevertheless, has also 
been poor but quality better. Itis, we believe, 
a well-known fact that a wet climate is not 
at all conducive tola heavy coconut crop,and that 
a rainfall of 50 to 60 inches, if well distributed, 
suits this palm best, with an average soil. 


Coir YARN AND Fipre.—Yarn export last year 
was a little over 1910 and will probably continue 
to be very steady in export and in price; but 
there has been a very remarkable rise in fibre. 
While ‘‘Bristle” No. 1 and No, 2 are very 
steady at former prices, ‘‘ Mattress” fibre has 
risen from Rs. 1°25 to Rs. 5 per ewt in Colombo! 
Mills have accordingly been working during the 
year ‘full blast,” while several new ones (run 
up in 1909 and 1910 and never worked in that 
period) are now all working at high pressure—so 
much so that the demand for machine hands for 
the mills is very great. Thanks to the increased 
uses of the last-named fibre (including the 
making of ‘‘fenders” for the great defenders of 
the Empire, the ‘‘Dreadnoughts”) these high 
prices seem to have come to stay. Let us hope 
the pendulum may not start swinging the other 
way, lest it may be a case of too many new Mills 
being rushed up! This “ fibre boom” has re- 
sulted so far, in nut growers making an extra 
rupee or two on every 1,000 nuts they sell, by 
the increased demand for the coconut husks. 

In conclusion, we cannot help thinking that 
our coconut palm enterprise is in a very sound 
condition ; but there are some amongst us who 
think that the local manufacturers of the pro- 
ducts should get greater encouragement than at 
present and that a levy should be raised on the 
steady stream of our raw materials, nuts and 
copra, seut away from the Colony to foreign 
lands, to feed their great factories. The wish 
is to impose an export tax, and that we should 
send the Continent of Europe our manufactured 
goods only, and so find further employment 
for more of the Ceylonese people, who are 
never likely to find their way from the towns 
to work on the estates —Coconut, Tea or Rukber. 
There is good motive involved in the wish. 
But the policy thus indicated—apart from the 
general objection to export levies in the 
Colonies—touches a question which has two 
sides in reference to the Continent of Europe 
and opens a great vista of controversy. For 
instance, what would Ceylon say if, for instance, 
Russia by way of reprisal (for our interference 
with Free Trade in Copra,) raised its Import 
Duty on our Ceylon Tea? And this is only one of 
the complications that would ensue if provocation 
was given in the way indicated. For, it must ba 
remembered that our Continental customers 
have Consuls ail over the world whose bounden 
duty is to inform of any impending fiscal or cus- 
toms duty which affects their trade, In the end, 
Cevlon aud its people would be sure to suffer. 


HOW TO MAKE COCONUT CREAM. 

Obtain one large coconut, and in breaking it 
open save its milk. Pour a pound and a half of 
granulated sugar into a pan with the milk of the 
nut, and heat slowly together until the sugar is 
melted. Then let the mixture simmer for about 
five minutes Grate the fresh coconut and add 
it very gradually. Boil for ten minutes after 
the coconut is all in, and stir constantly to keep 
it from sticking to the bottom of the pot and 
burning. Pour out upon buttered china plates 
and cut into squares. ‘This should then be set 
into a cool place and left for forty-eight hours, 
as it takes about that time to harden.—D, 
Graphic, Dec. 8. 
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THE COPRA TRADE: IN 1911. 


Like 1910, the year 1911 was an important 
one to owners of coconut palm estates and to 
speculators in copra. Prices for copra were 
well maintained during the past year, except 
that the highest price of 1911 was slightly below 
that of 1910 by a quarter of arupee. When the 
market was beginning to show firmer in Septem- 
ber last and so continued for a short period of 12 
days, it was expected that the value would rise 
to the unprecedented figure of Rs.100. This 
expectation, however, was not realised. On 
November lst the price stood at Rs. 91 and 
then began a downward tendency with alternate 
fluctuations until the price of Rs. 84'50 was 
paid on December 31st last. At the present 
moment, the price stands at Rs. 80°50 for 
Estate copra and a Rs. 79°50 to Ks, 80°25 for 
Marawila. 


The total export of copra during 1911 amounted 
to 782,034 cwt., shewing an increase of 62,772 
ewt. over the preceding year. 


As before, Germany heads the list asa pur- 
chaser of 558,176 cwt. by an increase of 136,197 
cewh. ; next comes Russia also by an increase of 
4,236 cwt. over previous year’s purchases. France 
takes the next place after Germany and Russia. 
The purchases of other countries, viz, Austria, 
Belgium and Denmark, show considerable de- 
crease. It wili be interesting to know the reason 
for this poor show. Holland, after an experi- 
mental purchase of 3 cwt. in 1910, has well 
advanced by taking 1,061 ecwt. during 1911. 
We sincerely hope that this new field for the 
island’s product will be a larger purchaser 
during the current year and following years. 
By the way itis worthy of note that the United 
States have purchased 5,508 cwt., slightly above 
that of 1910. In 1905 a start was made with 2 
cwt.—as samples probably. 

Subjoined are particulars of copra exported 
in 1911 to the United Kingdom, the continents 
of Europe and America, according to the order 
of quantities purchased. 


An increase 


Cwt. of cwt. 
Germany 558,176 136,197 to that of 
Russia 160,746 4,236 1910 
France 15,498 6,566 do 
a ecrerse 
of 
cwt. 
Austria 12,097 64,478 do 
Denmark 11,000 3,489 do 
Belgium 10,508 20,562 do 
an increase 
of 
ewt, 
United Kingdom 7,500 5,478 do 
Holland 1,001 998 do 
United States 5,508 1,001 do 


Total exported 782,034 


Our neighbouring continent (India) and Italy 
are altogether out of the list for 1910. The in- 
crease in the purchase by Germany, Russia, &c. 


aggregated 154,476 cwt. The decrease by 
Belgium, Austria and Denmark amount to 
88,529 cwt. 


The following is a brief summary of the posi- 
tion of the market and the dates on which the 
highest;prices were fetched during 1910 and 1911. 


1910. Bs. ¢, 1911. Rs, ¢. 
January 18 86 75 January 14 82 87 
February 1 83 62 Februsry 3 78 00 
March 23 85 75 March 1 68 00 
April 28 93 50 April 26 73 60 
May 9 90 75 May 9 8L 26 
June 12 86 25 June 30 - 80 50 
July 20 84 75 July 15 81 75 
August 31 87 25 August 38L 87 00 
“ept 12 93 00 Sept. 13 93 25 
October 1 99. 75 October 27 93 00 
Nov. 16 87 75 Noy. 1 91 00 


Dec. 7 82 75 Dec. 6&31 84 50 

From the Export returns of the Singapore 
Chamber of Commerce to December 3lst, it 
appears, under the heading of copra, a quan- 
tity of 1,104,078 piculs (cwt. 1,311,09-22-14) has 
been exported to the Continent of Europe, 
whilst in 1910 a quantity of 1,197,793 piculs 
(cwt. 1,422,379-0-21) was exported, thus showing 
a decrease of 93,715 piculs (cwt. 111,286-2-7.) 
To Great Britain no less than 30,355 piculs 


(cwt. 36,046-2-7) had been exported in 
1911. Placing these figures against the total 
quantity 111,664 piculs (cwt. 132,601) ex- 


ported to England in 1910, there shows a reduc- 
tion of 81,309 piculs (cwt, 96,554-1-21) during 
the past year. The United Kingdom purchased 
a larger quantity of Ceyloncopra during 1911. 
Does this show that the product of this island 
is gaining ground with English buyers on the 
score of cheaper freight, shorter time for dis- 
tance, aud for other advantages which Ceylon 
copra possesses over the Straits article ? 


GOCOA, COCONUTS AND RUBBER IN 


TRINIDAD. 

The report on the Blue-book of Trinidad and 

Tobago for 1910-11 says :— 
Cocoa. 

The exports of cocoa continue to increase in 
quantity, 57,858,640 lb of the value of £1,230,907, 
having been exported during the year ending 
Dec. 3lst, 1910. The manurial experiments at 
River estate have been continued, and also on 
private estates in different parts of the Colony. 
It is too early yet to draw definite conclusions. 
Spraying experiments conducted by the Board 
of Agriculture indicatea profit over the cost of 
the spraying. Diseases of cocoa, fortunately not 
very serious, have continued to receive careful 
attention. To promote better methods amongst 
small growers a cocoa prize competition has 
been arranged, and is expected to produce useful 
results; the number of entries—430—was much 
larger than was anticipated. 

Coconuts. 

The cultivation of this tree is being extended 
in certain districts of both Trinidad and Tobago. 
Diseases, as in other parts of the world, have 
caused some difficulty, but care is being taken to 
keep them in check. The exports during 1910 
amounted to 18,872,962 nuts, 2,046,621 lb of copra 
and some oil, making a total value of £86,823. 

RUBBER. 

This product continues to receive much at- 
tention. Large supplies of Castilloa and Funtu- 
mia seeds are available locally, as also moderate 
supplies of Hevea seeds from local trees. Ex- 
periments of tapping and preparing rubber have 
been continued by the Department of Agricul- 
ture, and planters in Tobago are making marked 
advances. Trees of both Castilloa and Hevea rub- 
ber give normal yields ; of Funtumia but little is 
known at present; 7,3761b of rubber valued at 
£1,395 were exported.—Financier, Dec. 27. 
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No, 258 (The Settler’s) 


Fitted with the world-famed ‘TaBLoip’ 
MepIcINnes, BANDAGES, etc. 
perfectly reliable in hot or damp climates. 
are prepared in accurate doses ready for dispensing 
and are quite palatable. 
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‘Tabloid’ Medical Equipments are obtainable 
at the principal pharmacies in all countries 
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WORLD’S TEA TRADE. 


GREAT DEVELOPMENTS, 


Cryton’s THRIVING INDUSTRY. 


There have been times when it was needful 
to draw upon one’s imagination in order to 
write a review of the tea trade tbat would in- 
terest anyone not actively engaged in it—years 
of superabundant supply, monotonous markets 
and nothing to relate about prices except their 
invariable tendency to decline. is 

Those times have passed. The difficulty now 
is to decide what to select and what to reject 
from the mass of matter and the strings of 
statistics to be dealt with; for the tea trade 
has grown, and has become a subject of wide- 
spread interest, 

What has caused the change? Is it the 
growing use of tea; the attractien of fresh 
sources of supply ; the rise of new markets ; the 
discovery that tea is something that we cannot 
do without? These all contribute to the inter- 
est, but there is another reason, namely, that 
whereas the tea trade was once a close pre- 
serve, difficult for anyone to enter or under- 
stand except the China merchants who im- 
ported the tea, the brokers who sold it, and 
the London dealers who bought it—all this is 
now altered. 

THE Oren Door. 


Only those who knew the days when the 
middlemen were practically limited to a select 


12 


body of wholesale dealers, and when it was 
deemed illicit for a broker to sell to any- 
one else, can realise the extent of the 
change of policy and practice that has 
opened our market to everyone with money or 
credit. The change dates from the year when 
“the five hours” refused to pay the com- 
broker by each buyer, which released the 
brokers from their obligation to sell to no one 
but adealer. This opened the door to Scottish, 
Irish, and country buyers, whose entry into the 
market was followed by large grocers, packet 
companies, licensed victuallers, co-operative 
societies, and stores, one after another; then 
came the new school of blenders, the nation’s 
victualling departments, Mr. Lipton, precursor 
of the multiple-shop concerns that followed 
where he led, steamship companies, caterers, 
dairymen, provision dealers, and foreign 
merchants. 


MARKETS AND PRICES. 


London’s affairs come first. It holds its place, 
and is still the centre of the world’s tea busi- 
ness, to which all markets but the Japanese 
adjust themselves. Nearly one half comes here 
of all the tea expurted from the Kast, of which 
the whole approaches 700,000,000 lb., not count- 
ing the 80,000,009 of tablets and bricks made 
and consumed in Asia. The average of our 
figures for the last two completed years showed 
337,000,000 lb. a year brought in, and 338,500,000 
lb. taken out—and all but a fraction of it passed 
through London. There has only been a slight 
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turning out of the scale in favour of the seller, 
but it has proved enough to change the tone 
and tendency of markets. Why has it done 
so? The answer is that whilst home traders 
have been looking as usual for heavy supplies, 
buying from hand to mouth, holding as little 
duty-paid stock as possible, others abroad have 
acted differently. Finding their trade devel- 
oping they went straight to the source of sup- 
ply, competed with us there, and carried off 
larger elpaee ae year by year. Our buyers at 
last realised that the adaition to the output in 
three countries had been intercepted, and they 
have done their best to prevent it continuing. 


Here are the figures: Five seasons back, 
India, Ceylon and Java shipped 410,000,000 
lb. of which we imported 306,000,000 lb. and 
104,900,000 lb. went elsewhere, whereas last 
season, out of 480,000,000 lb. exported we only 
received 314,000,000 lb. while 166,(00,U00 Ib. 
passed from us. Of the additional 70,000,000 
we only got 8,000,000, and the result has been 
that to meet the increased consumption we 
had to consume our stocks, which fell in May 
22,000,000 lb. lower than they were five years 
before, The deflection of supplies, however, 
has now been checked, and by the most ob- 
vions process, The London buyers have had 
to outbid the rest in order to attract heavier 
supplies here, and to bring more ontheir own 
account from the Eastern markets. The result 
is that the growers have received more fcr 
what they have sold in Mincing-lane than has 
been paid them for many years, yet the ad- 
vance upon last year’s price is, on 2n average, 
but little more than three farthings a pound. 


WHat THREE FartHincs MEAN 


How little it seems: but it means much to 
the growers in Ceylon and India, who made 
no more for years than 14d or 2d on their 
crops until last season when the profit rose to 
nearly 24d per lb. upon the average of all, 

And what does the ?d mean to those who 
supply us with our tea? It depends upon 
the sort they sell. An all-roucd rise was 
named to shew the sum total of the move- 
ment, but the advance has not been equal for 
all kinds, for whilst fine tea has risen little, 
if at all, the lower qualities were ld_ to lid 
dearer, and the result is that those who have 
‘ta good-class trade” do well, whilst those 
who live by selling tons of cheap tea at very 
low quotations find themselves in a difficult 
position. There has been no general advance 
in retail prices, but a se:tion of the: public 
pays it unconsciously, as the shilling and four- 
teen-penny teas have disappeared from most 
of the grocers’ counters—their customers are 
advised to ‘‘ buy something better,” and they 
do it or think they do it. 


Meanwhile the struggle goes on inside the 
trade between those who want us to buy the 
cheapest obtainable, and those who sell the 
sorts that cost double the price ard does 
not pay to sell, and sixteen-pence is made by 
consent the lowest price. Only insiders 
know how narrow the margin of profit is on 
low-priced tea, in wholesale as well as retail 
trade, alike for blenders, dealers, and grocers. 
This has brought into question the custom of 


the auction-room to take no bid of less than 3d 
advance upon the last one made—a rule framed 
more than fifty years ago when tea was three 
times its present price. The buyers now want 
it modified, and bids made by eighths of a 
penny. They asked for this, and meeting with 
refusal from the sellers, a section of them agreed 
to abstain from giving the usual orders. This 
was the incident that set the rumour afloat and 
the qnidnunes talking about an alarming 
“ Ring?’ designed to put down prices. 


AN Empire or TEA DRINKERS. 


Figures for only eleven months ending Nov. 
30 can yet be given. They showed our total 
imports to be then 11,828,000 lb more, and 
deliveries 8,276,000 lb more thanin 1910. The 
stock in bond was 2,130,000 lb lower, with more 
afloat, due to come in this month. The duty- 
paid deliveries have risen 8,478,000 lb due to 
the retailers’ fear of being short of stock in 
hand if there were astrike, and not to be taken 
as proof that consumption of teais larger. Our 
exports were only 200,000 lb short of 1910, and 
are better than could have been counted on. 
North and South America are promising outlets, 
but the Continental business is small and dis- 
couraging. 

The census returns, showing the population 
to be smaller than the estimate, make our annual 
use of tea per head to be as much as 6°391b, a 
level never before reached. The following 
figures show what is used elsewhere per unit. 


Ib. 02. Ib. 02. 
Australia «. 8 O| Holland sacl 
New Zealaud . 710] United States 12 
United Kingdom.. 6 4]{ Russia 015 
Canada «- 5 O| Germany onde 2 
Newfoundland 412, France on 


It will be seen that while a free use of tea is 
almost universal amongst ourselves, other races 
are slow todiscern its virtue. The chance cf 
their doing so more quickly is still the hope of 
those who have staked their fortunes upon the 
future of our Eastern industry. There are signs 
of progress here and there, andone of retrogres- 
sion, for less tea per head is now bought in the 
United States than was the custom twenty 
years ago. 

Turning now to the tea-producing countries in 
the last the first fact to be mentioned is that the 
rate at which the total supply increases has slack- 
ened. More teais being produced, but no lon- 
ger more thanis wanted, and traders have now 
to look for the source from which growing re- 
quirements could be satisfied. Let us visit the 
tive countries, and examine them in turn. 


JAPAN, JAVA, AND CHINA. 


In Japan we find the output limited to about 
43,000,0001b. and all but 1,000,000lb. of it des- 
tined for sale in North America, Its island of 
Formosa only yields some 24,000,0001b. of fancy 
tea. 

Progress is being made in Java, with quality 
and value improvicg. Its output may touch 
48,000,0001b. with an annual increase, but this is 
but a small fraction of the aggregate of 
700,000,000 Ib. 

120,000,000 1b, or more of various kinds is still 
exported from China, besides the brick tea from 
the factories. What of its future? Its trade 
has suffered badly. New Zealand lost, Austra- 
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lia nearly gone, Canada going, our own quite 
small, Russia, its best customer, turning to 
India and Ceylon, and the United States re- 
jecting its faced green tea. lt still survives, 
however, and is even regaining ground, for 
Russia, London, and the Continent together 
have bought some 15,000,000 |b. more this season 
while America and others have taken 6,000,000 lb. 
less so far. Chinatea is still needed, and that 
is why so much concern is felt Jest its cultiva- 
tion orsupply should be endangered by the 
prevailing chaos and disorder. 


Ceyton’s HRivING INDUSTRY, 


In Ceylon we come to an industry that thrives, 
in spite of drought and flood, rubber, and dear 
labour. High-water mark was touched in 1909, 
when 192,000,000 lb. were shipped; then word 
was sent that the bushes would give way where 
rubber was growing amongst them, and only 
182,000,000 lb. were made in 1910; but this year 
the yield is up to 187,00,000 lk. it seems as if 
the rubber trees were growing slower than was 
expected, and tea getting more care ; manure, 
moreover, is doing good, and giving plenty of 
leaf, All that the island can produce is wanted, 
especially the fine-flavoured tea once made, now 
becoming scarce. No large schemes for develop- 
ment seem possible, but gradual small exten- 
sions of the area planted are being made, and 
the total is now more than 400,000 acres, in- 
cluding 15,C00 still immature, and 78.000 acres 
that are interplanted with rubber, Our share 
of the output is about 112,000,000 lb. this year, 
and 75,000,000 lb. go elsewhere. Russia, Aus- 
tralia, and North America continue to be free 
buyers in Colombo, aud so dependable that the 
local market, where about 70,000,000 Ib, have 
been sold in auction, moves almost indepen- 
dently of London, strengthening the hands of 
those who sell their produce here, 


Prospects IN INDIA, 


We pass on to India, the hope of all who want 
tea cheap and good, and India should not fail 
them. About 258,000,000 Ib. were gathered 
there in 1909, some 262,100,000 Ib. in 1910, and 
this year’s crop may be as much as 270,000,000 
lb., all of which will find a ready sale. Will 
India go on giving more? It will partly depend 
upon the climate, and whether the word 
goes out to pluck with a heavy hand; also 
on the extent to which manuring is adopted. 
India has been’ behind Ceylon in _ this 
respect, but its efficacy being proved, it 
may become more general, the result being 
more leaf but not tea of better quality. 
Increase is also due from about 30,000 acres 
of newly-planted and 20,000 acres of re-planted 
land since 1906, which should compensate for 
shortening yields from some of the oldest 
fields, and give hope of some annual, if irre- 
gular, expansion in supply. A fresh forward 
movement in extending would have been made 
ere now if it had not been delayed by difficulties 
connected with labour and the land. 


The growers in the North now have the 
benefit of two markets in which to sell, and 
of the last crop they sold 76,000,000 Ib, in 
Calcutta, where numerous buyers congregate, 
who purchased of them and away from us 
73,000,000 lb,, including what the natives of 


India take for local use. Tke planters'in the 
South sell partly in Colombo, and oxt. of -their 
total of 18,000,000 1b, about ®,000,000 ld. - Were 
diverted from London, mo3t!y ‘to Awerica. 
More is being sold locally this season at the 
auctions, at a good advance upon last year’s 
price, but somewhat less of it has been taken 
for foreign and Colonial use, as bidders for 
London were active in Calcutta. 


ImporRTANCE OF LocaL MARKETS. 


The existence of thesa local markets has 
not received the attention they deserve ; they 
have been overlooked or underrated here, even 
deemed unwelcome rivals to London’s supre- 
macy, but they have been the means by which 
the desirad expansion in the use of our tea 
abroad has been attained, and the making of the 
growers’ good fortune. This could not have been 
done, and cannot be maintained, through Lon- 
don channels, and what it has effected the 
following figures show: During the last decade 
India and Ceylon’s aggregate output increased 
104,000,000 Ib. ; our home cosumption of it only 
increased 25,0U0,0001b., and our re-exports of 1t 
only advanced 10,000,000 lb. leaving a surplus of 
69,000,000 Ib. to find a market. How was it done? 
By means of direct sales to the buyers from other 
countries attracted to Calcutta and Colombo, 
whose purchases increased some 80,000,U00 lb, 
or more during the same ten years. There, ina 
sentence, is the explanation of the limitation of 
our home supplies and stocks, which set our 
markets moving upward to the high prices that 
were lately reached—an outside influence that 
quite modified or changed the position for a time, 
if now abating. 

The same process has been going on in Java, 
its increased output being nearly all bought by 
our competitors. They deserve well of produ- 
cers, as they have averted the consequences of a 
glut of tea at home, such as in bygone years 
threatened this market, and some of them must 
be named. The Russian markets have added 
44,000,000 Ib., American merchants 13,000,000 lb, 
and Australian merchants 7,000,000 lb. to what 
they bought ten years ago from India and Ceylon, 
which makes it quite clear to all who do not know 
it that the price of our tea has been raised by 
the requirements and action of the Moscow and 
Hankow firms that buy it on the spot, 


Looxtne FORWARD. 


The year’s story has been told. What of the 
future 2? What willit bring to those who grow, 
ship, dealin, or drink tea? What will be -its 
price next year and the year after? It is un- 
usual to look so far ahead; a few weeks or months 
used to be the limit of the outlook, but those 
who have large interests at stake have now to 
consider something more than the petty de- 
tails of import and delivery, auctions and 
average rates, for changes are taking place 
that may bring new influences to bear upon 
markets, trade, and prices. We are in 
the thrvues of a great movement, a social and 
economic revolution. The wage-earners are seek- 
ing improved conditions, and they are getting 
them. A general increase in the capacity of the 
masses to spend money is insight. Aow will 
they spend it? And we are promised other 
changes that will admit new and vast elements 
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to the electorate, How will they vote? Will they 
insist upon having tea, and what else they 
‘héed, freoof thé duties 2? If that should happen, 
‘will there be ono for all who want to buy it? 

We are brought back to discuss how much can 
be produced and obtained. Estimates being 
worthless, the probabilities are al! that can be 
shown ; they are that more tea will be gathered 
from the existing acreage, weather and labour 
permitting, in the three countries upon which 
we depend for our supplies. Whatever orders 
may be given, there will be strong inducement 
to gather weighty crops, so long as buyers go on 
bidding almost as much for common tea as they 
pay for good quality. And they will be welcome 
—no longer something to deprecate, and speak 
about with fear and trembling, but to be 
deemed a boon, for unless we get them our 
trade cannot expand, nor will the poor, who 
want tea cheap and good, obtain it. 

Large crops, moreover, will be useful to 
owners of estates if they happen to find their 
labour bills are heavier; rice dear perchance ; 
manuring somewhat costly ; or London charges 
rising. A failure to secure them, or any serious 
setback to China’s industry, would lead to inte- 
resting developments, and give the writer of 
next year’s review something to tell worth hear- 
ing.—Daily Telegraph, Dec. 26. 


THE CHEMISTRY, PHYSIOLOGY AND 
AESTHETICS OF A CUP OF TEA. 


Ca¥rFEINE TANNATE AS THE CHIEF CONSTITUENT 
oF TEA INFUSION. 

The view that caffeine exists in an infusion of 
tea in the form of a definite compound with 
tannin is sustained by further experiments. In 
@ previous article upon the subject it was shown 
that when an infusion of tea (which always 
exhibits an alkaline reaction) was acidified with 
any acid a flaky buff-coloured precipitate settled 
out, especially in thecold, which proved to con- 
tain chiefly caffeine:tannate. Further,the propor- 
tion of caffeine to tanuin in this precipitate was 
found to be one of the former to three of the 
latter,and the suggestion was the compound con- 
sisted of one molecule of caffeine Cs Hio Na O2 
with a molecular weight of 194, associated with 
one molecule of quercitannic acid C23 Hes O15 
with a molecular weight of 602. In the pre- 
vious article the formula was strongly given as 
C20 Hzo O 9. The ratio of caffeine to tannin in 
such acompound would be 1: 31. The follow- 
ing isan example of the analysisof this precipi- 
tate from a good India Tea :— 


Caffeine ... 20°93 per cent 
Tannin AAS .-» 62°80 Fr 
Resinous and oily matters 

(by difference) ... 16:27 70 


Total. 4; 100700 ,, 
The precipitate amounted to 9°84 per cent of the 
tea used in the infusion. A further experiment 
gave the followiag results :— 


Caffeine ... 20°89 per cent 
Tannin ae ..» 62°66 5 
Resinous and oily matters 
(by difference) woe L645 an 
Total a 10000 


It follows that the precipitate obtained on 
making an infusion of tea acid consists princi- 
pally of caffeine and tannin in the ratio approxi- 
mately of 1 of the former to 3 of the latter. The 
presumption is that caffeine tannate is the chief 
body thrown out of solution by the addition of 
acid. 

When, however, this precipitate is removed by 
filtration and the filtrate is saturated with 
ammonium sulphate a further separation of 
buff-coloured flakes takes place. On analysis 
these flakes show the following composition :— 
Caffeine ¢ 24°13 ~=per cent 
Tannin ae se 75°80 sai 

Tannin —3'l4 
Caffeine 

The ammonium suiphate precipitate amounted 
to 4 per cent of the tea used in the infusion 
(5 grammes in 400 cubic centimetres of just 
boiling water allowed to stand five minutes 
before pouring off), Calculation shows that 
this particular tea yielded a total of caffeine 
tannate of 12°26 per cent. Of this total 8-26 was 
thrown out by mere addition of acid and 4:00 per 
cent by subsequent saturation of the filtered 
acid infusion with ammonium sulphate. The 
whole can be thrown down at once by adding 
ammonium sulphate after acidifying the tea 
infusion with dilute sulphuric acid, When this 
precipitate is air-dried and sunk in a mixture 
of 1 of alcohol and 2 of benzene the caffeine 
tannate is separated from the excess of ammo: 
nium sulphate crystals and resins and obtained 
in a comparatively pure state. The solution of 
caffeine tannate in benzene-alcohol mixture 
readily yields its tannin to lead oxide (litharge), 
the caffeine being set free, To give an ex- 
ample, a certain tea (Indian) yields a total 
precipitate by ammonium sulphate amount- 
ing to 11:60 per cent. when dissolved in 
benzene-alcohol mixture and evaporated to 
dryness and weighed. The following was the 
process, A definite volume of the alochol- 
benzene solution of the caffeine tanuate was evap- 
orated over a weighed quantity of lead oxide. 
The dry residue was then made into a thick 
paste with water and extracted with chloroform, 
which was poured off and evaporated in a plati- 
num basin. The residue from the chloroform 
represents the caffeine contained in the caffeine 
tannate. Ihe wet lead oxide paste was then 
dried to constant weight and the increase. of 
weight shown over the original amount of lead 
oxide weighed out was regarded to be due to 
tannin, In this way a residue of 11:60 per cent 
obtained by evaporating the alcohol-benzene 
mixture to dryness gave on treatment in the way 
just described :— 

Caffeine ein is. 2°80 per cent 

Tannin nes 22) 0330 nee 

Total (caffeine tannate) 11°60  ,, 

With another tea the total caffeine tannate 
extracted from the ammonium sulphate precipi- 
tate by benzene-alcohol mixture was 12°80 per 
cent, and the constituents found by lead oxide 
separation were :— 

Caffeine 3°20 per cent, 
Tannin fos .. 9°60 


te) 


Total (caffeine tannate) 12:80 ,, 
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These experiments thus appear to estab- 
lish that, complex as the composition of 
an infusion of the tea may be, it at least 
yields a definite substance in the shape of 
caffeine tannate, the composition of which 
is constantly shown tobe one part of caffeine 
with three parts of tannin. 


THE PREPARATION AND COMPOSITION OF 
CAFFEINE TANNATE. 


Caffeine tannate is a very interesting substance 
apart from its occurrence in tea infusion. It 
may readily be prepared by mixing aqueous 
solutions respectively of tannin and caffeine in 
the cold, when a milk-fluid, sometimes with 
flakes forming according to the strengths of 
the solutions, is obtained. Ifa few drops of 
carbonate of soda solution be added to the 
mixture a clear pale yellow solution results. 
if next a slight excess of dilute sulphuric 
acid be added caffeine tannate separates in 
flakes which admit of washing to remove free 
caffeine or tannin as the case may be. These 
flakes may be dissolved in alcohol-benzene 
mixture (1 to). On evaporating the solution 
to dryness a crisp crust of caffeine tannate is 
obtained. If this residue is taken up again 
in benzeue-alcohol and evaporated over a 
weighed quantity of lead oxide the two con- 
stituents are separated. On evaporating the 
benzene-alcohol and moistening the mass with 
water to a paste chloroform may be added which 
will extract the whole of the caffeine, the lead 
residue on drying to constant weight will give 
the amount of tannin as an increased weight on 
the lead oxide employed. To give an illustration : 
A benzene-alcohol solution of the precipitate 
obtained by adding acid toa solution of caffeine 
and tannin in weak carbonate of soda was evap- 
orated to dryness. The weight was 0°l gramme, 
The residue was re-dissolved in benzene-alcohol 
and the solution so obtained was evaporated to 
dryness in a platinum basin containing 3:210 
grammes of lead oxide (litharge). The dried 
mass, after moistening, was extracted with 
chloroform. The residue (caffsine) from the 
chloroform, clean and white, 
gramme. The lead oxide, after being exhausted 
with chloroform, was then dried at 120 C. so con- 
stant weight. The weight proved to be 3287 
grammes, which represents a gain due to tannin 
of 3°287, 3210, or 0°077 gramme, The 0-100 
gramme of caffeine tannate was thus split into 
0:025 gramme of caffeine and 0:077 of tannin, 
figures which account for the whole of the origin- 
al substance taken, and which give the product 
3°08 when the proportion of tannin is divided 
by the proportion of caffeine. Caffeine tannate 
is readily soluble in boiling hot water, but as 
the solution coolsit turns milky. It is, however, 
permanently soluble in water containing a little 
alcobol. If caffeine tannate be heated with a 
little water for somo time it assumes the form 
of an oil, 

It was next decided to add an excess of 
caffeine in solution to a known amount of 
taunin in solution. If tannin selects a definite 
amount of caffeine to form a compound it is 
evident that by estimating the remaining free 
caffeine in the mixed solution the amount that 
has combined with the tannin can be ascer- 
tained. Thus, ¢°3 gramme of caffeine in solution 


weighed 0:025 - 


was added to 0°3 gramme of tannin in solution, 
a few drops of carbonate of soda solution were 
added to make the mixture quite clear, and 
then dilute sulphuric acid was added in slight 
excess, Caffeine tannate readily separeted in 
flakes from which a clear fluid could easily be 
poured off. The clear fluid was then repeatedly 
extracted with chloroform and the chloroform 
extractions were evaporated. The data and 
results were as follows :— 
Caffeine taken 03 gramme 
Tannin... w. O83 
Calculated caffeine in excess, 
assuming that 1 of caffeine k 0-2 gramme 
combines with 3 of tannin 
Caffeine in excess found 07189 Y 
It is difficult to extract caffeine completely 
from a bulky aqueous solution, but the results 
show an approximation to a combination of 1 
of caffeine with 3 of tannin having been formed. 
Next the precipitate obtained (caffeine tan- 
nate) was spilt up by lead oxide as previously 
described :— 


Caffeine tannate taken weighed 0°284 gramme 


” 


Tannin found 0-214 5 
Caffeine 0°075 .. 
Total 0289 


” 
The evidence is here again strong in favour of 
the existence of a definite compound of caffeine 
and tannin consisting of one of the former and 
three of the latter. 

The reverse experiment was next tried—that 
is an excess of tannin in solution was added to a 
known amount of caffeine in solution :— 

Tannin taken 

Caffeine sah : 0°03 

Calculated excess of tannin 0-21 BA 

The mixed solutions were saturated with 
ammonium, sulphate and thrown upon a filter. 
The filtrate was exhausted) with ethyl acetate 
and the extraction evaporated to dryness (we 
noted before that free tannin is soluble in satu- 
rated ammonium sulphate, but that caffeine 
tannate insoluble), The ethyl acetate gave 0°205 
gramme free tannin against 021 calculated. 
The caffeine tannate formed was again spilt up 
by means of lead oxide, and there was obtained 
0:10 zramme tannin and 0:03 caffeine, a total of 
0°13 gramme caffeine tannate formed against a 
calculated 0:12 gramme. 


CAFFEINE TANNATE PHYSIOLOGICALLY 
CONSIDERED. 


We suggest that these findings are important 
from a physiologica! point of view, because it is 
highly probable that caffeino ina state chemical 
union with tannin must differ very materially in 
regard to therapeutic action from the alkaloid 
ina free or uncombined condition, especially 
having regard to the fact that tannin serves to 
some extent as an antidote to most alkaloids 
since it forms with them insoluble compounds. 
Similarly tannin when combined with caffeine 
is a totally different thing from tannin in the 
free state. The astringent properties of tannin, 
for example, disappear when it is combined 
definitely with caffeine. It follows that 
tannin in combination with caffeine will not 
tan. Asolution of pure caffeine tannate does 
not act upon gelation or proteins, so that 


0:30 gramme 


9 
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when tannin is combined with caffeine its in- 
compatibility with these dietetic substances 
ceases, and its objectionable retarding action 
upon digestion accordingly must be modified. 
if these conclusions ara correct it becomes of the 
utmost importance to determine whether in the 
enormously popular beverage tea, caffeine or 
tannin exists in the free state of mutually 
combined. 


We have already shown that to a large extent 
the teas which are regarded as of high quality 
by the merchant prove to yield infusions con- 
taining catleine and tannin in the ratio of 1 to 3, 
and the strong inference is that such infusions 
contain neither free tannin nor caffeine, but 
neutral caffeine tannate. The merchant’s view 
of quality would thus appear to accord quite 
happily with physiological considerations. He 
is guided, of course, chiefly by the flavour of the 
infusion, as well as by colour and odour and 
geoeral appearances. Both tannin and caffeine 
in the free state have characteristic tastes: the 
former is astringent and sour, the latter is bitter. 
A slight excess of caffeine in tea infusion is pro- 
bably less objectionable than an excess of 
tannir, since the disagreeable qualities of tannin 
are more marked. An ideal infusion is one 
which contains both caffeine and tanuin in 1 to 
3 proportion—z ¢., caffeine tannate—neither con- 
stituent being in excess. This ideal is occasion- 
ally reached, but, generally speaking, most good 
teas contain caffeine in slight excess. Caffeine 
tannate, however, does not pessess the qualities 
of its constituents; it has a peculiar flavour 
which is smocth and bland, uot unlike a very 
delicate or lightly infused tea. It must be 
carefully borne in mind thatin making these 
deductions we are not considering the chemistry 
of the leaf, but of its infusion made by pouring 
400 c.c., of just boiled water upon 5 grammes of 
tea and decanti: g after 5 minutes—a plan sug- 
gested by the tea-taster’s method uf assaying tea. 


THe Errect or ‘“‘Stewina” Some TEAS. 


The desirable equilibrium may be _ dis- 
turbed by vicious treatment even of a good tea: 
If an Indian tea be boiled long enough or 
stewed on the hob a point is reached when 
tannin appears over and above the amount which 
can combine with the caffeine to form neutral 
caffeine tannate. Such an infusion presents the 
objectionable characters of tannin. When this 
infusion is saturated with ammonium sulphate 
the caffeine tannate as such is thrown 
out. If this is filtered off the excess of 
tannin will be found in the filtrate, from which 
it can be extracted by ethyl acetate. Thus the 
five minutes’ infusion of an Indian tea showed a 
total tannin content of 9:24 per cent. and caf- 
feine 3°70 per cent. Oninfusing the same tea 
for one hour the tannin amounted to 16°12 per 
cent. and the caffeine 4°40 per cent. In the five 
minutes’ infusion, therefore, caffeine was in 
slight excess (0°38 per cent.) of the tannin, but 
in the one hour’sirfusionthe tannin is in ex- 
cess of the caffeine by 2°92 per cent. In other 
words, 4°40 of caffeine if combined as tannate 
would mean in the combination 13°2 of tannin, 
when asa matter of fact the total tannin found 
was 16°12 per cent, 


The experience of making wholesome tea 
seems to have decided upon a limited time for 
making the infusion. This limit, in fact, appears 
to us to insist upon the infusion consisting as 
far as possible of caffeine tannate and upon the 
exclusion of an important quantity of free tan- 
nin or caffeine present. But even a five 
minutes’ infusion of some teas may not approach 
this standard. Indeed, iu view of our work up- 
on the subject weare able to suggest a classi- 
fication for teas as follows :— 


(ood teas are those which on a five mir utes’ 
infusion yield only caffeine in the form of caf- 
feine tannate to the infusion, neither cafteine 
nor tannin being excess; and badtcas are 
those which yield on infusion for five minutes, 
a tea containing in addition to caffeine tannate 
either caffeine or tannin, but especially tannin 
in excess, 

It is obvious from this classification that a 
good tea may be made a bad tea, but a bad tea 
cannot be made a good tea, except possibly by 
very skilful blending. Excessive infusion will 
spoil a good tea, but a short infusiou of a bad 
tea may be as objectionable as an excessive in- 
fusion of a good tea. On physiological grounds, 
therefore, the buyer of high-quality teas runs 
less risk of digestive disturbance provided he 
makes the tea properly. 


These points are interesting in connectior 
with the light types of tea grown in China. The 
short infusions of these teas commonly contain 
an excess of caffeine, which probably accounts 
for their bitterness. They are less rich than 
Indian Teas, a fact which should make the use 
of Indian teas more economical, but the best 
types of them never show the presence of free 
tannin. A five minutes’ infusion of a cer- 
tain China tea showed a total amount of 
tannin of 4°60 per cent, and caffeine 2°80 
per cent. On the basis of the one to three re- 
lationship of caffeine to tannin in caffeine 
tannate it is evident that in this tea there is an 
excess of caffeine—viz. :—1‘27 per cent.—for the 
amount of caffeine that can combire with 4:60 
of tannin is 1°53, making a total of 6°13 per cent. 
of tannate. Asa matter of fact, the amount of 
caffeine thrown out as taunate when the in- 
fusion was saturated with ammonium sulphate 
was 6°48, which requires 1°62 of caffeine and 4°86 
of tannin. In the five minutes’ infusion, there- 
fore, there was 127 per cent. of caffsine in 
excess. On infusing the same tea for an hour, 
however, the tannin then amounted to 7:14 per 
cent. and the caffeine to 3:20 per cent. Caffeine 
is still in excess, for the amount combined as 
tannate is 2°38 rer cent., giving a difference of 
3°2—2°38=0'°82 per cent. Some China teas, 
therefore, are incapable of yielding free tannin, 
and these are invariably high priced teas, 


ANALYSES OF INFUSION OF VARIOUS TEAS. 


In the following table will be found a series 
of analyses of infusions made with Indian, 
Ceylon, and China teas respectively. The per- 
centage results are based upon five grammes of 
tea used in the experiment, the brokers’ prices 
which are attached. It will be noted that, asa 
rule, the high-priced teas yield infusions con- 
taining a balance of tannin and caffeine, and in 
general a larger amount of these constituents, 


ee 
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The use of a high quality tea is therefore not 
only salutary but economical also. A very fine 
example of Indian tea is No.7. The infusion 
contained as much as 4 per cent. of caffeine and 
95) per cent. of tannin. There was onlv 01 
per cent. of tannin uncombined with caffeine 
and 0:90 per cent. of caffeine uncombined with 
tanniu., The price of this tea was 1s 104d per lb, 
On the other hand, Indian tea at about half the 
price—llid—gave 8°73 per cent. of tannin and 
3°20 per cent. of caffeine, and there was 1°53 per 
cent. of tannin not combined with caffeine, and 
the liquor was accordingly harsh and astringent, 
although the time of infusion was only five 
minutes. The same applies to the Ceylon teas : 
a tea. quoted at 1s 4d per lb. yielded no tannin 
over and above what is combined as tannate, 
while one tea quoted at 104d gave 2:02 tannin in 
excess. The tea at ls 4d again yielded 3:60 
per cent. of caffeine, while the tea at 10td 
gave 2°96. Ceylon teas, as a rule, show a 
more regularly balanced composition as 
regards the ratio of tannin to caffeine (3 to 1), a 
finding which would seem to show that Ceylon 
teas are all that can be asked for from a 
physiological point of view. 

When we come to China teas there is again 
seen to be some relation between price and the 
percentage of caffeine. A cheap China tea, for 
example (f4d perlb), gives 1:92 per cent. of 
caffeine, while one at 1s 5d per lb yield 2°80 per 
cent. China teas, again, rarely yield an excess 
of tannin, but nearly always an amount of 
caffeine in excess of tannin, ard caffeine ap- 
pears to occur in China tea with some constitu- 
ent other than tannin. 

BLENDS AND THE BEHAVIOUR OF TEA WITH 

DiFFreRENT WATERS. 

So far we have been dealing with individual 
teas, but we now come toa consideration of 
blends. Tho aim of the blender is of course to 
produce a palatable tea and more than that, to 
mix individual teas so that the whole shall be 
adapted tothe peculiar requirements of differ- 
ent public water supplies. In doing this, does 
he unconsciously produce a mixed tea in which, 
whatever the drawbacks of the individual teas 
may be, a balance of caffeine and tannin some- 
where near the ratio of 1 to 3is effected? Itis 
well-known to tea experts that a tea which pro- 
duces a pleasant palatable infusion with London 
water may easily be uninteresting or even pos- 
sibly bad when made with, say, a very soft 
peaty water in Dublin or with the soft-water 
supplies of Plymouth, Aberdeen, Swansea, and 
elsewhere. The consumer has the same ex- 
perience. He will have made up his mind after 
considerable trial that a certain tea in his judg- 
ment is best, at any rate at home. So con- 
vinced is he that the tea is a good one that when 
he happens to travel he will take care to have 
the same tea with him only to find out that 
outside his own district at home the tea be- 
comes different. In other words, be has found 
a tea which associates perfectly with the home 
supply of water, but which proves to go badly 
with waters of different quality. Hence the 
taster will always be careful to select a tea 
suited to a particular place, and it is invariably 
his plan to be sure of this by testing the 
tea with the actual water supplied to the 


neighbourhood for which the tea is re- 
quired. It is difficult to see here what 
guides him in this matter except it be flavour. 
The probability is that rich teas are more suit- 
able for soft acid waters than for chalky waters. 
We know, at any rate, that an acid water will 
tend to neutralise the alkaline salts in tea which 
keep tannate of caffeine in solution; it would 
tend to throw caffeine and tannin in the form 
of tannate out of solution, and so weaken the 
infusion, whereas chalky waters would have the 
opposite tendeucy and draw closely upon the 
available tannin and caffeine which are pre- 
sent in the form of tannate. This is a mere 
suggestion which may find little support in 
practice, but so far as we have examined blends 
deemed to be suitable for certain water the 
choice appears to be in the direction we have 
indicated. Thus in a blend intended for con- 
sumption in Dublin, where the water is soft and 
acid from the peat, the total caffeine tannate 
amounted to 13:20 per cent., the caffeine and 
tannin being approximately in the 1 to 3 pro- 
portion, whereas a tea supplied to districts in 
Scotland where the water is soft but not acid 
the total caffeine tannate amounted to 8 per 
cent,, and a tea for Wales, where the water is 
again soft but not so acid as Dublin water, 
the caffeine tannate amounted to 10°40 percent., 
while the blends supplied for chalky waters 
showed amount of caffeine varying from 10°4 to 
11°60 per cent. 


In all cases it is interesting to observe that the 
blends showed a near approximation to the ratio 
of 1 to 3 of caffeine and tannin as in caffeine 
tannate, and whatever the individual require- 
ments of different districts may be, the taster 
seems to know when and how a combination of 
teas will give a satisfactory result. The varying 
alkalinity of teas may probably be a factor in 
the case. Whatexactly lies behind the choice 
of a tea to suit the requirements of different dis- 
tricts is a theme whichis difficult to pursue on 
merely chemical grounds, for in addition to the 
varying chemical characteristics of different 
water supplies, there are colonies of people who 
collectivaly like a strong pungent liquor, while 
there are others who prefer their tea to be light 
and delicate in character. 


The subject is by no means exhausted, but 
we submit that the foregoing investigation 
has thrown some new light upon the real 
character of tea infusion, especially in regard 
to correlating aesthetic with physiological con- 
siderations, We have not concerned ourselves at 
all with the chemistry of the leaf, but with 
the chemistry of the cup of tea, and in our 
inquiry we have been assisted by devising new 
methods of examination. We hope that other 
investigators will be induced to approach the 
subject from this standpoint and append a short 
description of the analytical methods employed. 


METHODS OF ANALYSIS. 


TuE EstiMaTION OF CAFFEINE TaNNaTE. In all 
cases the infusion was prepared by taking five 
grammes of tea and pouring upon the leaves 
just boiling water to 400c.c. and leaving the 
infusion to stand five minutes. It was then 
filtered. For the estimation of caffeine tannate 
200 c.c. of infusion was just acidified with dilute 


96 The Supplement to the Tropical A griculturist 


sulphuvie acid and then saturated with ammo- 
nium sulphate and kept cold. The fluid was 
then filtered and the filtrate kept for the ox- 
traction with ethyl acetate of any excess of 
tannin that might be present, or of caffeine by 
means of chloroform. (It may be noted that 


avery rapid method of ascertaining whether 
tea infusion contains an excess of tannin 
consists in saturating the infusion with 
ammonium sulphate and filtering. The 
filtrate will contain any tannin present 
in excess of caffeine tannate which 


can be extracted by shaking with ethyl acetate 
separately and evaporating to dryness), The pre- 
cipitate in the filter was allowed to dry as much 
as possible in acurrent of air. The filter and its 
contents werethen exhausted with a mixture 
containing 1 part of alcohol and two parts of 
benzene. The extracts were added together and 
made up toa definite volume (100 ¢.c.). A known 
measure of this (25 c.c.) was evaporated upon a 
weighed amount of lead oxide (approximately 3 
grammes), keeping the mixture thoroughly stir- 
red, The dry mass was then made into a paste 
with water and extracted several times with 
chloroform. The chloroform, evaporated care- 
fully to dryness, gives the caffeine in the caf- 
feine tannate. The lead residue was then care- 
fully dried at 120C. and weighed to constant 
weight. The increase in weignt gives the tannin 
extracted by the lead oxide. Another portion of 
the benzene-alcohol solution (25c¢ c.)isevaporated 
to dryness to give the total caffoine tannate. 
Tue Estimation oF Totat Tannin. —We found 
that good and consistent results were obtained 
by taking 20 e.c. of the fresh infusion, 
adding slight excess of bicarbonate of soda 
and running in N/10 iodine solution to 
which were added 400 c.c. of just boiling 
water, the infusion being poured off after five 
minutes. The qualities of the teas from the 
merchant’s point of view are indicated by 


ANALYSES OF INFUSIONS OF VARIOUS TRrAg. 
DESCRIPTION. 


Indian 8°54 641 2°13 6°90 2°56 043 039 7h 
do se 8°88 666 2°22 588 2°22 — _— & 
do we 10°32. 7°74 2°58 7°39 2°88 0°30 — 8} 
do +» 11°48 861 2°87 841 3°52 05 — 84 
do ~. 13°28 9°96 3°32 924 370 0°38 — 104 
do ee 9°60 7°20 2°40 8°73 3°20 0°80 1°53 IE 
do oe 12°50 9°40 3°10 9°50 4°00 0°90 0°10 17104 
do os 13°36 39°02 3°34 10°92 4°32 0°98 0°90 11s 

Ceylon 8°83 6°66 222 6°30 2°80 0°58 — dF 
do ees 912 6°84 2.28 7:14 3°04 0°76 3°30 104 
do «- 10°40 7°80 2%0 9.82 2°96 0°36 2'02 lyr 
do w 1176 Ss2 2°94 882 2°6 0:02, — 104 
do -» 13°28 9°96 3°32 9°66 4:00 U*8 —1°1 
do -» 12°00 9°00 3°00 840 3%0 060 - 1° 4 

China oc 6°36 4°02 1°34 3:02 192 078 — 6% 
do age 569 4°20 1°40 4°87 2°72 1°32 O%7 8 
do ae 7°60. 5°70 1°90 5°04 2°72 0°32 — 9 
do tae 632 4°74 1%8 396 2°72 114 —1°1 
do 648 4°86 1°62 4°60 2°8) 118 — 1°5 


until some petroleum either shaken after each 
addition with the mixture showed a slight 
excess or iodine present by the well-known 
violet colour. The factor for tanuin was each 
c.c. of N/10 iodine used multiplied by 0°0021. 

EsTIMATION OF THE TOTAL CaFFEINE.--This was 
estimated by first slightly acidulating the in- 
fusion with dilute sulphuric acid, then boiling 
with an excess of lead oxide. After half-an-hour 
or so aclear pale yellow fiuid resulted which 
filters perfectly, and can then be several times 
extracted with chloroform, which on evapora- 
tion yields caffeine,— Lancet. 


SOIL FERTILITY. 

Two schools of agricultural chemists are now 
in existence. Those who take the historic view 
of Davy, Liebig and others that the lack of 
fertility of a soilis due to its lack of substances 
needed by the plant, which substances must be 
added as fertilisers, and the school led by Whit- 
ney and Cameron, who insist that itis the soil 
solution that must be examined. They have 
found in the soil substance like Jicoline, car- 
boxylic acid and dibydroxystearic acid which 
act as poisons and furnish the logical reason for 
the rotation of crops. 

A book of Mr Cameron's gives an intelligently 
stated resume of the views of this latter school 
of agricultural chemists, We seem thus far to 
have known as little coucerning plant life as 
conceining animal life. We know that we in- 
hale and exhale air for a given purpose and that 
fishes have a satisfactory arrangement for the 
oxidization of their blood, but of these physio- 
logical phenomena incident to plant life we have 
known but little. It would now seem that 
plants from a Darwinian point of view, are our 
first cousins or perhaps older cousins as plant 
life probably appeared earlier in the history of 
this planet than did animal life, if we can draw 
the line of distinction between the two. Aquatic 
plants probably get their oxygen out of the 
oxygen of water with a mechanism equivalent to 
that of the fishes. Dry land plants get their 
oxygen out of the air, which must permeate the 
soil and there enter into this soil solution that 
Boe to build up plants.—Lowisiana Planter, 

ec. 2. 


CEYLON GOVERNMENT AGRICUL- 
TURAL SCHOLARSHIPS. 


Tonight’s Gazette contain a notification re 
above. As a first step itis proposed to grant 
four scholarships tenable for a period of three 
years for a course of training at the Agricul- 
tural College at Poona. The scholarships will 
entitle the holders to the following allowances 
during the three years of their course of train- 
ing:—A subsistence allowance of Rs. 50 per 
mensem, and an outfit and travelling allowance 
at the rate of Rs. 300 per annum paid 
half-yearly. The candidates will be  pro- 
vided with quarters, but they will have to 
provide their own hoarding. Fees for tuition, 
cost of instruments, &c., and rent of quar- 
ters will be paid by Government. The scho- 
larships will be granted by nomination by 
the Governor in Executive Council to selected 
candidates who were over 19 and less than 24 
years of age on Jan. 1, 1912. Applications for A 
E the Governor’s nomination must be submitted 
to the Hon. the Colonial Secretary not later 
than March 1, 1912. Each candidate must send 
in with his application two certificates of charac- 
ter, onevf which must be from the Principal 
of the last school which he attended ; also proof 
of age. The next scholastic year of the Agricul- 
tural College at Poona will commence on June 1, 
1912, and the students nominated for the scho- 
larship will be admitted to the College on that 
date. 
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THE AGRICULTURAL BULLETIN OF 


THE STRAITS AND FEDERATED 
MALAY STATES. 


It is with considerable regret we read 
in the valedictory slip. issued with the 
December number of the above journal 


that, with Mr. H. N. Ridley’s retirement 


from the Directorship of the Singapore 
Gardens, the publication of the Straits 


_ Bulletin comes to an end after a useful 


existence extending over upwards of ten 
“years, 

ln our expression of regret we may lay 
elaim to a certain measure of altruism, 
since Mr. Ridley’s Bulletin was one of 
the very few periodicals which could be 
regarded asin any way arival to the 
Tropical Agriculturist, If the opinions 
expressed in the two papers have not 
always been in complete accord, the in- 
tention of each has invariably been 


_ directed to furthering the best interests 


of agriculture in the tropics. On the 


_oceasion of the demise of the smaller jour- 


nal we can give voice whole-heartedly 
to our sympathy with the planting com- 


munity of Malaya in its bereavement, 


and our hope that a competent and 
sufficiently disinterested person may 


soon be found to step into the gap caused 


in tropical agricultural literature by Mr. 
Ridley’s departure. 

Mr. Ridley has expressed his regret at 
the small bulk of the Bulletin, but this 


has not been an unmixed disadvantage ;: 
and when we recall the fact that a 
majority of the articles which have 
appeared init have been from the pen 
of the editor himself, we are filled with 
admiration at the energy devoted by 
the late Director of the Singapore 
Gardens to what was after all quitea 
subsidiary occupation. 


Mr. Ridley assumed the post of 
Director of Botanic Gardens in the 
Straits Settlements in the year 1888, and 
his unremitting labours inthe field of 
systematic botany have recently been 
recognised by the Fellowship of the 
Royal Society and by the title of C.M.G. 


The Agricultural Bulletin of the Straits 
and Federated Malay States began life 
in its present form in 1902, as the result 
of Mr. Ridley’s individual enterprise, its 
object being to put the planters of the 
Federated Malay States and Straits 
Settlements in touch with scientific 
developments bearing upon the products 
which they cultivated. As Mr. Ridley 
points out, there are upwards of two 
hundred publications in existence which 
deal with tropical cultivations in all 
kinds of languages. We may add that 
only a few of them share the advantage 
enjoyed by the Agricultural Bulletin of 
being edited by a man of science of re- 
cognised eminence, with the result that 
in turning over the pages of many such 


Gums, Resins, - 


journals the reader must wade through 
a mass of pseudo-scientific assertions and 
speculations in the search for the few 
grains of valuable information concealed 
amongst the chaff. Mr. Ridley’s name 
upon the title page of any journal is 
sufficient guarantee that the serious 
searcher after scientific information will 
find within matter worthy of his careful 
consideration. 

The first Bulletin of the Department of 
Agriculture of the Federated Malay 
States was not published until July, 
1909, and prior to this date Mr. Ridley’s 
Bulletin was the only agricultural 
journal published within the limits of 
the great rubber-growing peninsula, 


+ 
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Recent numbers of the Straits Bulletin 
have contained numerous articles by 
members of the F. M, S. Department of 
Agriculture, but prior to the establish- 
ment of that Department under the 
late Mr. J- B. Carruthers in 1905, Mr. 
Ridley represented the sole agricultural ~ 
authority in the Malay Peninsula. 
Although still better known in scientific © 
circles for his researches into the flora 
and geography of Malaya, the ten com- 
pleted volumes of Agricultural Bulletin 
remain an enduring ‘monument to Mr. 
Ridley’s agricultural work. -In the in- 
terests of science we trust that he may 
long bespared to enjoy his well-earned 
retirement, ; 


\ 


GUMS, RESINS, SAPS AND EXUDATIONS. 


CULTIVATION OF “HEVEA” IN 
BRAZIL. 


(From the India Rubber World, Vol. 
XLV., No. 8, December 1, 1911.) 


One of the most interesting chapters 
of the report issued by the Turin Exposi- 
tion on the State of Para (reviewed in 
anothe: column), is that dealing with 
the measures which have been taken for 
the development of Hevea culture in 
that State. 


While excellent lands were available, 
of a character appropriate to the pro- 
posed cultivation, 1t was necessary to 
obtain the co-operation of the Govern- 
ment in the form of such concessions as 
would attract capital. Other points 
calling for like attention were the scar- 
city of labour as well as the high cost of 
transportation. 

By the State enactments of November 
5 and 6, 1909, guarantees were conceded 
of interest premiums and other favours 
to national and foreign companies, or 
even to individual agriculturists, having 
in view the cultivation of Hevea Brasilr- 
ensis or Cacao within the territory of 
the State. 

In consequence of this legislation some 
grave obstacles were partly removed. 
Among the steps taken by the State 
Government was the establishment of 
experimental fields intended for prce- 
moting the cultivation of Hevea and 
cacao at its agronomical stations of 
Igarape, Assu (a short distance from the 
Braganza railroad) and of Belem, with 
a view to giving practical instruction to 
new planters. The results of these 
official plantations are said to have been 
worthy of commendation. At_ the 
Orphan Institute of Santo Antonio de 


Prata there isa plantation of Heveas in 
blossom and of cacao, in a lofty and 
sandy location. This plantation the 
Government intends to bring up to 
100,000 trees of one or other species. 7 


Subsequent to the promulgation of 
the laws of November, 1909, and up to 
December 26, 1910, applications had been 
received from forty-two agriculturists 
desirous of being inscribed as competi- 
tors for premiums, and intending to plant 
about seven million Heveas as well as 
two million cacao plants. The proportion 
of the above, representing foreign capi- — 
tal, was about two million Heveas and a 
nearly equal number of cacao plants. 


‘Two companies, desirous of availing 
themselves of the privileges granted by 
the enactments referred to, proposed tu | 
cultivate a total area of 50,000 acres, 
granted free on the terms of the statute ; 
each company agreeing to plant 200,000 
trees annually. The plantations were to 
be situated: the first in the Lower 
Amazon territory, and the second on 
lands between the River Guama and the 
Prata Institute (already referred to). | 

The co-operation of the National 
Government has been the subject of a 
project submitted to the Federal 
Chamber of Deputies by the represent- 
atives of the State of Para, for promot- 
ing the cultivation of Hevea Brasili- 
ensis and cereals in Amazonia, their 
natural habitat. 


In conclusion, the report states: 
‘‘ Amazonia is the best region in ‘the 
world for the extensive and profitable — 
cultivation of Hevea and cacao. No 
other country is in a position to com- — 
pete with it as to fertility of soil, favour- 
able conditions of climate for this des- 
eription of culture, potentiality of pro- 
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~ duction, and quality of products.:.. 
Predominance in rubber production will 

’ belong to Amazonia in the same way as 


that of coffee does to Sao Paulo.” 


- FORWARD CONTRACTS FOR 
PLANTATION RUBBER. 


(From the India Rubber Journal, Vol. 
XLII., No. 22, November 25th, 1911.) 


During the present month there have 
been many indications of a spirited 
demand for future rubber supplies. The 
present price is quite good enough for 
Para and other grades, and will serve 
to maintain supplies from wild sources 
asin past years. The crops from the 
Hast, though considerable, are being 
readily absorbed at the regular auctions, 
and large amounts are being disposed of 
privately. The old Brazilian stocks, 
carried over during the slump, are no 
longer feared by buyers, and have been 
‘almost obliterated, or lost their ‘‘ bear” 
influence. 


\ 


4 4s. Td. per lb. for 1912. 


Mincing Lane has dealt with fair 
quantities of first quality latex for 1912, 
the contracts allowing the sellers to 
deliver the article either as smoked 
sheet, unsmoked sheet, or crepe. The 
prices obtained have varied from 4s. 6d. 
-to 4s. 7d. per lb., a-figure which will 
inspire confidence among plantation 
circles who were inclined to look for- 
ward with some misgivings to the 
anticipated large increase in plantation 
crops for next year. 

4s. per lb. for 1913. 


_ The forward contracts entered into 
for the present year and 1912 for plant- 
ation rubber will materially aid in the 
preservation of comparatively high 


if 


\Yy 


\ 
! 
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prices for first grades during these 
periods. Already enquiries are being 
made for plantation rubber over 1918, a 
year when still larger supplies are 
expected from the Hast, We are inform- 
ed that buyers have offered 4s, per lb. 
for delivery over 1918 for first latex, and 
have met with few sellers. 


The demand for more rubber and 
especially pure plantation grades is 
growing rapidly, and is likely to receive 
a further impetus if the results of 
research receutly carried out by a large 
manufacturing firm are published, These 
results clearly show that plantation 
rubber, if properly worked by the 
manufacturer, will be in much greater 
demand than heretofore in one of the 
largest consuming sections of the trade. 


“PLANTATION” COMING TO THE FRONT, 


Wild rubbers, despite the ente1prise 
of many firms in the purification and 
exploitation of inferior grades, are not 
likely to show any material increase in 
quantity for some years tocome. Yields 
from Castilloa trees in Mexico and 
Central America, from. Ficus in the 
Dutch Hast Indies and from Manihot in 
Africa, are not turning out as satisfac- 
torily as those interestedin these under- 
takings would wish; on the other hand 
high yields are still being obtained from 
old Hevea trees in the East, and ‘many 
thousands of young trees will be added 
to the tapping round month by month 
for many years to come, Hevea, under — 
cultivation is therefore slowly but surely 
soaring towards the first position in the 
trade. 


Since the above was written a con-- 
siderable number of forward contracts 
for plantation rubber have been entered 
into at 5s. a pound for 1912. 


” 


THE SOY BEAN IN INDIA: 
GLYCINE HISPIDA. - 


By Davip HOooPER. 
(From the Agricultural Ledger, 
1911, No. 3.) 
y (Continued from page 15.) 
Fourceen samples of the seeds grown 
from Japanese seeds at the Manjri Ex- 
perimental Farm were again analysed 
last year by a leading European firm. 
_ The percentage of moisture varied from 
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9:90 to 12:06, and the percentage ot oil 
from 16°80 to 22:48. Here there is no evid- 
ence of deterioration. In the opinion 
of a crusher to whom the samples were 
sent, eleven of the fourteen samples 
were declared to be good and six showing 
above 20 per cent. of oil, very good in- 
deed and better in this respect than the 
best Sakura Manchurian beans which 
eee on an average 19°5 per cent, 
of oil. 


The following analyses of Indian-grown 
Soy beans were made in the laboratory 
of the Indian Museum in 1909 and 1910 ;— 


Oils and Fats. 100 | (Penna cass 


Ba | 
Soy BEANS, BURMA. he peels 
Oil in 
Oil. dry. Water. Ash. 
31574 Haka, Chin Hills, Yellow ite peau lst) 18°53 18°0 -  =58e" 
31614 Mandalay AS i oN. 10166) 15°57 12:34 DOs 4 
81615 Bhamo f ads ... 16°14 20°45 21°1 64. 
31616 Lower Chindwin _,, 2 iy 13°03 15°47 © 158° 6-1 
31619 Northern Shan States et we 16372 18°77 11°0 51 
31620 » with prowa spots ae Lsao 19-73 12:1 55 
31698 Chin Hills, Yellow _ ... em Tice 9 19°34 18°3 61 
31705 Northern Shan States, gr eenish .. sant U5) 21'78 8:2 6:0 ~ 
31706 A an =H yellowish — .-. 14°29 15:55 $1 Bil 
31707 ae ... 16°49 17°88 8:3 57 
32043 Lashio, Northern Shan States <.. a, 13°96 14:93 6°5 59 
32074 Katha —... ane an 5) 156 70 Dip hy 
82214 Myitkyina “ Lasi N’ Loi” fs nee 105 16:86 T33 A os oe 
82215 5 ay, eo eloro 14:54 7-22 rs) 
32216 An ‘“Lasi N’ Hti” ee ... «148 15°94 1P2 Ey id 
32217 4 99 ai Bey asl le 33 14'85- 71 5:0 
O7 56 


32265 Bhamo we Sis Ant a 12:0 


Soy BEANS, CHIEFLY FROM HILL TRACTS. 7a 


31426 Nagpur, Yellowish ... i .. 16°61 17°89 72 4°7 
81565 Kalimpong, black ... Joe mee ko) 17:03 90 Ra ws 
31566 m white... Rhos eG 17°86 74 Sey 
31567 a brown ... as Rppee iy 7255 18:98 91 56 
31568 4 green... ne ap O52 20 87 6'5 | eae 
31569 yellowish De eat L662 18°34 9°4 56 
31577 Patna, black se eA ie, 17°05 13a Dil 
31617 Shillong, white and brown Bish w. 15°66 17°63 11:2 54 
31701 Kangra ... A we = 14°25 15°47 79 5 oe 
31702 Simla, brown i ote w. 16°88 18°29. 8-0 Been 
31703 Cy, yellowish es a ..- 18°09 19°57 e622 ae cae 
31704, black 0 .. = 17°14 18°55 Gaon 58 
31803 Naga Hills, whitish . Bs .. 14°83 16°75 11-4 A0'o.~ 
02027 Kashmir bs ie bye ene 16109 17°76 66 4°5 
32028 = brown she Bea SLAC 15°84 6°8 BAG 
32583 Trivandrum, white ... ae LO 16 18:38 12'1 68 
32870 Darjeeling, green... aNe Boi MES 19°8C 119 BH 
32871 AY white... a Ay AGO} 18°18 ny io) 5:0 
32872 yellow ee: pa elg O) 19°55 100 5°8- 
32878 ; brown 16°85 19-09 17s 3 e8 
02874 Fy black pects 1G S25) 17:29 11'2 55 
Average i 16°36 18-27 93 eae 
3 
UNITED PROVINCES, BLACK SEEDS. 

’ Farrakhabad (3 samples 15:67 16°7 66 4:9 
Kherq (3 ui 1495 . 160 6°5 4-4 
Sitapur (3 3 ) 15°80 16°83 7:0 45. 
Unao (Bie ue: ) he ulatsk 17-0 Cs 46 
Matehgarh: (2 5,4: ee i Pisephikaid 1% HG" I 67 6 
Manipuri (4 ae eee me A 1632 178 TD ee eae 
Hardoi (6% fy ) Pee us oh a lObaee vere 13 47 
Etawah (Gn aes ) , . 16°60 18:0 76 43-) 
Chakrata (2 i ) “ 16°75 180 71 5'6 
Shikohabad (2 vf oe ve 17°10 18°3 6'7 48 a, 
Lakiimpur (2 5, 9)! os a dos G22 175 71 ees 

——— ——— — Sea 
Average ves, 10106 rele 70 48 


N 
a 
1 c 


. 95 per cent. 
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Soy bean oil is largely used as food in 
the Far Hast. The oil has many other 
uses, Thus, in China, it is used for illu- 


> minating purposes, and as it is a drying 


oil, it can be used in the manufacture 
of paints in the place of linseed oil. In 
Europe as well asin Eastern Asia it is 
employed in the manufacture of soap 
and asa machine lubricant. 


The oil expressed from Soy beans is a 


- favourite article of diet in Eastern 


Asia. Recently it has been used in the 
manufacture of margarine or artificial 
butter. The digestibility of the oil for 
man was studied by Korentschewski 
and Zimmerman in 1906. The co-efficient 
of digestibility was found to be about 
Thus it is seen that Soy 
bean oil is thoroughly assimilated. 


An attempt in 1903 to extract oil from 


. these beans with the country ghani or 


indigenous oil-mill in the usual way was 
a failure in Bombay. The oil is express- 
ed by means of primitive plant in the 
Chinese factories. The method of ex- 
traction consists in first crushing the 
beans into caked masses by means of 


- mill-stones, then heating them on stone 


receptacle. 
turbid, but after some time becomes 


- sold locally. 


_ slabs until the appearance of vapours, 


and finally expressing them in an iron 
As first obtained the oil is 


clear, the deposits consisting of sand 
particles and vegetable fibres. Only the 
clear oil is exported, but the turbid oil is 
It has a faint odour re- 
calling that of Chinese wood (tung) oil, 
is bland to the taste and of a dark- 


- brown colour. 


Four commercial samples examined in 
1905 by W. Korentschewski and A, Zim- 


-mMerman gave the following results :— 


Water, 0:3 to 1:80 per cent.; specific 


‘gravity at 15°C,, 0°9264 to 0:9287; solidi- 


Beery Arar pattie ry eS - 
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Sova BEANS, Poona. 
Oil in 
ea aR Oil. diy Water. Ash. 
31776 Yellowish 20°55 22°07 6:9 6'6 
31777 Ff We 19°50 20°86 65 62 
381778 ” é 19°75 21°19 6°83 71 
381779 . na 20°0 21:67 dead 7:0 
31780 Ay sat 20°2a 21°68 66 6:0 
31781 Greenish ... 19°10 20°51 6'9 63 
3178 49 ne 17:30 18°72 76 61 
- 31783 Yellowish 21°20 22:84. 72 66 
31784 ae, a eae 18:25 19°79 78 61 
31785 Black hu 19 10 20:73 79 61 
31786 Yellowish 22°05 23°84. 76 6:3 
31787 Mixed : eae ce 24:21 75 6:3 
BLISS As, aks =..!_19°30 21-00 8'1 54 
31789 Yellowish ...4 19°80 21°67 8:2 6:2 
31790 Green , A 21970 23°56 7'9 59 
Average ... 20°01 21°61 74 6:2 
THE OIL. fication point, 14°6° to 15:°3°C. ; saponific- 


ation value, 207'9 to 212'6; ester value, — 
203°9 to 207:7; insoluble fatty acids. 93°6 
to 94:28 per cent.; iodine value (Hubl) 
114°8 to 137°2; solidification point of fatty 
acids, 16° to 77:3°C.; m. pt. of fatty 
acids, 20° to 21°C.; Maumene test 102° 
to 116°C, ; and acid value, 1°86 to_ 15°46. 


It belongs to the class of semi-drying 


oils, that is to say, it has properties 


intermediate between those of the dry- 
ing oils, such as linseed oil and the non- 
drying oils, such as almond and olive 
oils. On exposure to the air, a thin skin 
is gradually formed on the surface. It 
resembles cotton-seed oil in many res- 
pects, but is of a more pronounced 
drying character, asis indicated by its 
higher iodine value (the iodine value of 
the eotton-seed oil being 101 to 186). The 
oil consists mainly of the glycerides of 
palmitic oleic and linolic acids, 


O1rL-CAKE. 


The Soy bean oil-cake left after the 
oil is expressed is a valuable cattle food, 
and may be substituted for the dearer 
decorticated cotton cake. Some cases 
of supposed poisonous action of the cake 
have been reported in England, The 
cause was probably due to overfeeding 
or admixture with noxious ingredients. 
Soy-bean cake being exceedingly rich 
and concentrated, should be used with 
discretion especially in the case of dairy 
cows. Itis also used asa manure. The 
following analysis of the cake is taken 
from the Agricultural Gazette of New 
South Wales, Vol. XX., 1909, p. 671 :— 

“ Moisture 14:52; ask 5°16; fibre, 4:03; 
albuminoids, 42'31; carbohydrates, 25°25 ; 
other extract (fat and oil), 8°73; nutritive 
value, 87:3; albuminoid ratio, 1 to 1:06. 

“The ash is rich in potash salts and 
phosphates, and the manurial value is 
shown by the proportions of fertilising 
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ingredients which are as follows in the 
whole cake ;—Nitrogen, 6:77 per cent.; 
potash, 2:00 per cent,; phosphoric acid, 
1°33 per cent.” 

Soy-bean cake exported from Man- 
churia is stamped with the manufac- 
turer’s brand, and contains a guaranteed 
analysis of 6'5 per cent. of total nitrogen 
and 15 per cent. of phosphoric anhy- 
dride. 

COMPOSITION OF HAY. 

The Soy bean is cultivated in the 
United States of America mainly as a 
forage crop and numerous experiments 
have been made in its growth. The 
following table showing the composition 
of the various kinds of forage made from 
the Soy bean (in a fresh or air dried 
condition) is taken from the U.S. Far- 
mers’ Bulletin No. 28 :— 


ih des eis aie 
Soy bean forage. 2g 3 og & Or os 
Ce IN ET aN-| OY gc 
eo (Rien areal wana Tee 
Fodder (early!bloom 
to early seeds) feel O.0, shh 80) wal Olen ORY 65) 23 
Soy beanhay(Mass) .. 12°71 14°2 41 41:2 Queers 
yy gp Straw ( 4, ) «ws 114) 4:9 1°9 87-8 B76 64 


Dr, Leather obtained the following 
figures as the average of five analyses of 
‘““bhusa” or dried green tops of Soy 
grown at Dumraon in 1002 :—Water, 9°85 ; 
fat, 1'0; protein, 3'7; nitrogen free ex- 
tract, 46:07; fibre, 2844; ash, 10°94 per 
cent. 


When dealing with the chemicai ana- 
lysis of the Soy-bean forage, it should 
be noted that the proper value of a 
forage does not depend on its com- 
position only, but the digestibility of 
the various components must be taken 
into account. Quoting again from 
the Farmers’ Bulletin :—‘‘ The following 
rough computation will give an idea of 
the amount of digestible matter in the 
forage raised on an acre planted with 
this crop. Under ordinary farm con- 
ditions the yield of green fodder usually 
ranges from 6 to12 tons per acre, Taking 
8 tons as an average yield, the amount 
of dry matter will be about 2 tons, of 
which about 54 per cent. is digestible. 
This will make the digestible matter 
raised on ‘an acre of ground amount 
to nearly eleven-tenth ton. Of this 
amount about one-sixth is protein or 
muscle-making material and about three- 
fourths crude fibre and other fat-forming 
substances.” 


USE As Foon. 

The Soy bean is very largely eaten by 
the Chinese and Japanese as a vegetable, 
and many food preparations are made 
fromit. Itis avery important article 
of diet for people whose staple focd is 
rice, a cereal very poor in proteid or 
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nitrogenous substances. The highly os 6 
nitrogenous Soy bean supplies the place = 


of meat in Huropean countries, and the 
introduction of this rich bean into the 
dietary of the rice-eating people of India — 
would be a benefit to the country. 


Three Japanese food preparations are 
especially made from the bean: Soy- 
bean milk, Soy-bean cheese or ‘‘ topo,” 
and Soy-bean sauce or “‘Shoyu.” : 


Soy bean Milk.—The Soy beans are 
first soaked in water for about twelve 
hours and then well crushed between 
mill-stones. The powder is then boiled 
with about three times its bulk of water 
for about an hour and filtered through 
cloth. The filtrate resembles cow’s milk 
in appearance and to some extent in 
composition ; it is easily digestible and © 
forms a highly nitrogenous liquid, but it 
is not suitable for the nourishment of 
children. 

Bean Cheese,—When Soy-bean milk is 
treated with magnesium chloride (or the 
mother liquor obtained in the manu- 
facture of common salt from sea water) 
the proteids are separated.in the form 
of a precipitate. This is collected on a 
filter, pressed and dried, and forms 
‘‘topo”” or Soy-bean cheese. It is eaten 
in a fresh state, 


Shoyu.—Shoyu is a sauce prepared 
from a mixture of cooked and pulverised 
Soy beans, washed and powdered wheat, 
wheat flour, salt and water. The mass © 
is fermented with rice-wine ferment in 
easks for from one-and-a-half to five 
years, being frequently stirred. The — 
resulting product is a moderately thick, 
brown liquid. In cdour and taste itis 
not unlike a good quality of meat ex- 
tract though perhaps somewhat more 
pungent, Under the name of ‘‘Soy 
sauce” and other fauaciful names it has 
formed the basis of most of the import- 
ant sauces of Europe for many years. 


Roasted Soy beans are being used in 
the United States and Switzerland as a 
coffee substitute. ' 


The Soy bean contains little or no 
starch, and is consequently used as a 
diet for diabetic patients. 
biscuits made from Soy-bean flour are 
now being placed on the Huropean 
markets. } oy 


TRADE. 


Soy bean used to be cultivated in | 
Manchuria to meet the demands in 
China and Japan, but from the year 
1908 Europe has entered the field as a 
chief customer. During the last few 
years the Manchurian tradein Soy beans 
has prospered by leaps and bounds. The 


chief cause of this sudden development — . 
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af ¥ ‘is certainly the last Russo-Japanese war 


when agriculture in Manchuria was 


ha greatly stimulated as this country had 


to provide for the large numbers of 


_ soldiers located there. At the end of the 
war the armies were withdrawn, and 


Manchuria was obliged toexport the 


surplus of its food products, mainly, Soy 


beans. 

The first large cargo of the bean 
reached Hull on the 2nd of March, 
1909, and contained 5,200 tons. Ever 
since then the demand for this bean has 


' rapidly inereased and British oil-crushers 


are setting up big machines for the 
bean-oil. On the continent of HKurope 
as well as in Hngland, a good deal of 
interest is being manifested in the Soy 
bean industry. The following facts 
taken from the Indian Trade Journal 
of April 28th, 1910, will givean idea of the 
importance that this trade is rapidly 
acquiring now-a-days. 

“*Up to 1907 the total exports of Soy 
beans from Manchuria did not exceed 


120,000 tons annually. In 1908 the ship- 


ments amounted to 330,000 tons, and in 


_ 1909 they ranged between 700,000 and 


800,000 tons. 


Itis understood that large elevators 
are being erected outside Hull for 
handling the bean. This indicates that 
the trade is expected to be not only 


 Jarge but permanent ; and there remains 


no doubt that this remarkable new 
trade will affect the Indian business in 


_ oils seeds.” 


Mr, fF. EK. Wilkinson, H, M. Consul at 


' Newchwang, in his report on the trade 


of that district in 1909 writes :— 


~**In 1908, 178,000 tons of beans and 
318,000 tons of bean-cake were exported 
from Newchwang, and 488,000 tons of 


- beans and 276,000 tons of bean-cake from 


Darien, making a total of 616,000 tons of 


beans and 594,000 tons of bean cake. 


Now as 100 tons of beans are required to 
produce 9 tons of oil, it may be estimated 
that to produce 594,000 tons of bean-cake, 


% 653,400 tons of beans must have been 
- treated, so that the total quantity of 


beans represented by the combined 
exports of bean pruduce from the two 
ports was, 1,269,400 tons. Exports from 
other places on the coast would bring 


the total exports from South Manchuria 
to about 1,300,000tons.” ’ 


Mr. R. M. Hodson, Hy M. Vice-Consul 


‘at Vladivostock, in his report on the 


trade of that district in 1908 to 1909, 


writes :— 


“The Soy bean export to Hurope 
through Valadivostock commenced in 


_ December, 1908, and shipments continued 
_all through 1909 till October, the total 
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amount exported to Europe being 200,000 
tons, The cargo was nearly all carried 
in British bottoms and destined to oil 
mills in the United Kindom,..... The 
centre of the trade for North Manchuria 
is Kharbin, and several British firms 
pave recently opened buying agencies 
there.” 


One great advantage in Soy bean 
trade is that the beans arrive in Europe 
in a perfect condition from distant 
Manchuria. 


PRICE. 


The following extract is from the 
report of the Consul at Newchwang 
Ae which an extract has aleady been 
made :— 


** At the time of the first shipments to 
Europe, the price of the beans laid down 
at Darien was about £3 10s. per ton. By 
the spring of 1909 the value of the Soy 
bean as an article of commerce had 
become generally known, and a large 
cumber of British and other firms enter- 
ing the field as prospective buyers, 
competitions gradually drove the price 
up. The new crop though well up to 
the average proved not to be equal 
either in quality or quantity to that of 
1908, The price of beans consequently 
rose stili further, andin Febuary, 1910, it 
reached £6 5s. per ton, the highest point 
it has touched as yet. 


‘“* At the price mentioned, China and 
Japan are practically out of the market 
as buyers, and about 80 per cent. of the 
purchases of beans made since December 
last have been for the MWNuropean 
Market.” 


THE CULT OF THE COCONUT. 


(From the Tropical Infe, Vol. VII., 
Nc. 11, November, 1911.) 


THE QUESTION OF MANURING. 


It is commonly asserted that the uses 
of the coconut palm are as numerous as 
the days of the year. Apart from local 
uses, where the leaves serve as roofing, 
the mid ribs for basket-making, and the 
hard shell for domestic utensils, the 
more important commercial com mo- 
dities are, in the first place, the dried 
kernel known as coprah, from which a 
valuable oil is expressed; then comes 
the tibre from the pericarp,. which enve- 
lopes the shell, used for ropes and cord- 
age; and lastly, the sap from the young 
stems and blossoms, which when fer- 
mented, provides us with arrack ard a 
good quality of vinegar. With such an 
important plant it may be of interest to 
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give some details as to the methods of 
propagation, planting, cultivation, and 
manuring, 


As has been proved with other. cultiv- 
ated plants, such as~-wheat, due atten- 
tion to seed selection is bound to give 
increased yields. Seed-nuts should be 
selected from trees that are known to be 
good, regular bearers under ordinary 
conditions of soil and climate,* and 
though this may he generally recog- 
nized, the method of picking the nuts, 
even from the especially selected trees, 
is often careless, and tends to destroy 
this initial advantage. The nuts, of 
course, should be completely matured, 
and from this point of view many argue 
that they should be allowed to fall 
naturally from the trees. This involves 
considerable damage to the young 
embryo, and careful hand-picking, if by 
reliable and experienced hands, is pre- 
ferable. To accomplish this the stems 
of the trees are notched, aud this is 
often done in such a way that little cup; 
are formed, where water lodges, and so 
sets up decay. Notches are perhaps 
necessary, but they should always be 
carefully cut, not too deep and sloping 
downwards, so as to minimize the 
danger as much as possible. The ripe 
nuts are then storedina dry place for 
about six weeks, since, if this is not 
done, the food store in the nuts is liable 
to decay. A corner of the plantation, 
preferably under shade, with sandy or 
well-drained soil, isselectedas a nursery, 
and the nuts are laid lengthwise in 
shallow trenches and lightly coveted 
with soil. A handful of kainit applied 
to each nut is of an advantage, as this 
tends to prevent the ravages of such 
pests as white ants. From the nursery 
the young seediings are.removed to the 
plantation, and this is best done just 
before the commencement of the rainy 
season. In removing the seedlings care 
should be taken to leave the roots as 
entire as possible, and that no injury be 
done to the young shoots, especially at 
their junction with the nut. This trans- 
planting stage is open to many grave 
dangers. For instance, the young roots 
may be damaged, and since the function 
of transmitting water upwards to the 
leavesis thus impaired, it is advisable 
to cut off about one-third of the leaves so 
as to regulate the evaporation from the 
leaf surface. But another dangex is pre- 
sented in that the period of transplant- 
ing may just coincide with the exhaus- 
tion of the natural food storein the 
nut, and before ths seedling has deve- 


* In our October issue, p. 199, we give full 
particulars of tho San Blas ‘nuts and their 
advantages for planting. 
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loped sufficient power to axtraee thie 
necessary food material from the soil by 
the fine root hairs. This stage occurs 
about six months after the appearance 
of the cotyledon or seed leaf, and a 
period of about three weeks elapses 
before the seedling has accommodated 
itself to the new situation. Recog- 
nizing this danger, there are many who 
maintain that the nursery stage is un- 
necessary, and that the better method 
is toleave the nuts in piles of ten to . 
twelve, and transport the nuts when 
sufficiently sprouted direct to the plant- 
ation. Those who advocate this method 
claim that not only is the expense of the 
nursery | work avoided, but weakly 
plants can be readily seen and rejected. 
When one considers thatin Ceylon two 
transplantings are carried out, the 
second when the plants are a year orso’ ~ 
old, the nursery method, when practised 
with reasonable care, is perhaps more 
advisable. In the plantaticn the palms 
should never be less than 25 ft. apart 
each way, and planted in ordinary 
orchard form, by 30 by 30 ft., or 48 to the 
acre, is generally found best. 


A few notes may now be made on the 
conditions of the soil most favourable to 
the growth of this palm. Without 
entering too far into the realms of 
botany, it is necessary to remember that 
the roots are large and fleshy instead of 
fibrous, and this points at once to the 
necessity of having a fine permeable soil, 
That fact alone explains why coconut 
palms are naturally found along the 
seashore, where the soilis of a sandy 
nature. But the seashore has other 
advantages. It is now generaliy re- 
cognized that the plant-foods are taken 
up ia a dilute solution, and the water so 
absorbed is then transpired through the 
large leaf surface. Naturally, then, 
there is a distinct connection between 
the transpiration through the leaves and — 
the amount of plant food taken up, and 
where the palms are situated in a good 
airy position the vigour of the trees is 
best assured. Fully exposed to the 
prevailing raids with a more or less 
constant supply of water, the palms 
yield profitable harvests of nuts, and on 
these coastal tracts it is only necessary 
to avoid storm centres, where violent 
gales would tear the leaves and dislodge 
the young nuts to ensure success and 
obtain regular profits, 


From what has been said, one. can 
realize that soil of a clay formation, Ne 
where drainage has received little atten-  —__ 
tion, are unsuitable, but theta the) >5 
growth of the trees is practi ally 
governed by the water supply, stagnant 
water is detrimental, as the feoditigareee 
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of the roots is limited to the surface, and 


the palms are more readily blown over 
by the wind. Sheltered valleys should 
‘also be avvuided, though the poor yields 
from inland plantations can be largely 
attributed to the lack of water in the 
subsoil, too close planting and the 
.apparent indifference of the native 
planters towards any improvement 
either in the way of thinning out the 
trees, or by undertaking some form of 
cultivation to produce a more friable 
condition of the soil.* By adopting 
scientific methods of cultivation the 
environment of our economic plants has 
been greatly extended, and it is possible 
to create conditions under which these 
plants thrive just as well as in Nature, 
and in many cases far better. So one 
hopes to extend tke region of coconut 
culture from the coastal areas to the in- 


land districts through due attention to . 


seed selection, irrigation and drainage, 
planting in orchard form, so as to have 
the maximum amount of light and air, 
and regular cultivation and manuring 
to restore the plant-foods removed by 
each harvest of nuts. 


In the August, September and October 
numbers of Zropical Life several in- 
teresting articles dealing with coconut 
palms have appeared, and so, to avoid 
repetition of the information given 
there, we shall confine our attention 
to the manuring question. Those 
acquainted with coconut plantations 
are quite aware that the trees in the 
neighbourhood of the stations are fre- 
quently more vigorous and produce 


larger crops than those even a few. 


hundred yards distant. The natives 
attribute the larger return of nuts toa 
form of gratitude on the part of the 
treesfor their iuclusion in the family 
circle, but the real reason lies in the fact 
that such trees get more attention in 
the way of manure from the cattle sheds 
and other refuse of a fertilizing charac- 
Not only is a higher yield notice- 
able, but the nuts are larger, and young 
trees on the plantations near the stations 
come earlier into bearing and yield even 
at their fifth or sixth year; whereas, 
in ordinary cases, a period of trom eight 


- to ten years usually elapses before the 


trees produce nuts. This is by no means 
a small consideration, for a quicker 
return on the outlay is thus assured. 
Experiments on the manuring of coco- 
nut palms have not yet been conducted 
on any large scale, and up to the present 
we have only the guidance of the ana- 
lyses of the various products removed 


* See ‘Notes on Cultivation” in Tropical 
Life for October, p. 200. 
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by a year’s harvest. Dr. Backofen has 
shown by analyses that a crop of 1,000 
nuts, 2.e,, the produce of half an acre, 
removes the following quantities of 
plant-food from the soil :— 


Nitrogen He 86 Ib. 
Phosphoric Acid Ne Vig ee 
Potash PA are TST ie 
Lime A PAB icp, 
Salt 21 *4, 99 


making a total of 53:4 lb. of plant-foods 

removed from the soil of half an acre by 

the crop alone, and besides this the trees 

ae also to be considered and provided 
or. 


These figures giveus a working basis 
on which we can build up a manure 
mixture to replenish the soil with the 
more important plant-foods. Assuming 
that fifty trees go tothe acre, and that 
the average harvest is fifty nuts per tree, 
then this means that 214 lb. nitrogen, 6 
lb. phosphoric acid, and 47 lb. potash are 
removed. ‘These figures are taken from 
the analysis of the nuts, and allowing 
for the growth of, and nourishment for, 


the trees, we arrive at the following 
figures :-- ‘ 
Nitrogen At a 29° lb 
Phosphoric Acid Ase 4 ,, 
Potash vie =H) TAY as5h 


Before deducing a suitable manure- 
mixture from these figures we must take 
certain considerationg into account. 
The palms are known to be heavy 
feeders, but if found under suitable soil 
conditions, then the roots have a wider 
ranging power, and can draw to a 
greater extent on the original or latent 
supply of plant-food in thesoil. Then, 
on a young plantation, itis assumed that 
suitable method of cultivation will be 
adopted, and for the first two or three 
years catch crops of marketable value, 
such as corn and mountain rice, may be 
grown between the lines. The yields 
from these catch crops will usually 
balance the cost of cultivation, but after 
the fourth year the leaves of the palms 
will have spread over the rows suffi- 
ciently to create too dense a shade for 
eatch crops. Cattle manure is rarely 
foundin sufficient quantities for large 
plantations, and to supply humus, which 
is useful to conserve the moisture in the 
soil, a legume crop, such as velvet beans 
or cow peas can be grown, and this, 
when lightly ploughed under, supplies 
the soil with nitrogen, which the bac- 
teria on the roots have the power of 
building up from the free nitrogen in 
the atmosphere. Ona fairly heavy soil 
a legume crop is of considerable value. 
since roots open upand erate the soil, 
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Bearing these facts in mind we can 
recommend the following mixtures :— 


No. 1 

100lb. .. Sulphate of ammonia ., 120 1b. 

ADO ns Bone meal sve 9200 sy 
D0 he. Superphosphate he 60 ,, 

1005 \ ide Kainit Ea LOO age 
DOV i> hae Muriate of potash ne 0a 


450 lb, per acre. 550 lb. per aere: 

The first mixture is suitable for appli- 
eation during the first three or four 
years, but as soon as signs of the form- 
ation of nuts are observed, then the 
second mixture should be applied, in 
order to stimulate the trees as much as 
possible. Where green manures have 
been ploughed into the soil, then the 
quantity of sulphate of ammonia can be 
considerably reduced. These mixtures 
have been based on the information 
gained from experiments on orchards 
where the effects of the various plant- 
foods have been more or less established. 
For instance, it has been found that the 
effects of the nitrogen is to increase the 
size otf the fruit, but in order to obtain 
quality as well as quantity, phosphate 
and potash must also be added. ‘These 
play a prominent part in the formation 
of carbohydrates and albuminoids, and 
those who visited the stand of the 
Potash Syndicate at the recent Inter- 
national Rubber Exhibition, London, 
will remember the cross sections of the 
coconuts, where a striking difference in 
the amount of meat was shown between 
those nuts from the manured and un- 
manured plots. Photographs showing 
relative thickness of the kernels of these 
nuts have now been taken, 


We have been assuming that we are 
dealing with newly-formed plantations, 
but the case is quite different when we 
come to deal with old plantations which 
may have been neglected for a consider- 
able number of years. The vitality of 
the trees is naturally low, and we must 
make up this by the application of plant- 
foods before any appreciable difference 
ean be noted in the yields. We often 
find in these neglected plantations, how- 
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ever, that the trees are too close ton) rn 
gether, and not only are the yields — 


unprofitable, but these trees are often 


in a very unhealthy condition, with 


bud rot, and are thus a source of infec- 
tion to healthier palms in the neighbour- 
hood. The first step should be to thin 
out the plantation till the distance apart 
each way is not less than 25ft. It is 
hard to convince a native as to the 
wisdom of this, but it will be found to 
be work that pays, After this thinning, 
cultivation and manuring can be more 
uniformly practised. A heavy manuring 


_ should be given the first year or so in 


order to restore the vigour of the trees 
and to promote the formation of nuts, 
In such cases the first year’s manuring 
may do very little beyond improving 
the appearance of the trees, but after 
the second year an increase in the crop 
is bound to take place. A manure com- 
posed largely of organic material is 
preferable, and the following mixture 
should give good results :— 


Castor Cake ... nea, - 250"T} 
Tankage aA ve 200 ,, 
Sulphate of Ammonia... 50 
Kainit Bsc ans 120 ,, 
Muriate = 3p 80 ,, 


Sufficient for an acre...700 ,, 


As soon as the trees show a healthy 
appearance, then Mixture No. 1 in the 
first table can be applied with advantage. 


‘‘Seeing is believing” is an old adage, 
and most of us are sceptical in that we 
require to be shown actual proof of a 
thing before we will believe it. It is 
only by actual experimental work that 
we can hope to convince the planters 
that the adoption of more up-to-date 
methods will give increased and profit- 
able yields. and in view of the growing 
demand for coprah and vegetable oils, 
which is creating something of a boom 
in coconut culture, owners and mana- 
gers of plantations should test for 
themselves the value of adopting the 
more modern methods of cultivation and 
manuring suggested here, 
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REPORT ON SAMPLES OF TOBACCO 
GROWN BY THE CEYLON AGRI- 
CULTURL SOCIETY 


AT THE GOVERNMENT EXPERIMENT 
STATION AT MAHAILUPPALAMA. 


IMPERIAL INSTITUTE OF THE UNITED 
KINGDOM, THE COLONIES AND INDIA. 


South Kensington, London, S. W., 
16th November, 1911. 


The Secretary, Ceylon Agricultural 
Society, Colombo, Ceylon. 


Sir,—I beg to enclose a report on the 
nine samples of tobacco from the Experi- 
mental Station at Mahailuppalama 
which you forwarded to the Imperial 
Iustitute with letter No. 734 dated 27th 
March, 1911. 


If it is desired to sell the tobacco repre- 
sented by these samples in this country, 
it will be necessary to forward the con- 
signment to London before any offers 
can be obtained for it, as buyers insist 
on seeing “dock samples” before mak- 
ing offers. The firm of merchants re- 
ferrrd to in the report state that the 
tobacco should be packed in bales of 
260 lb. each, and that it must arrive here 
in good dry condition, containing not 
more than 14 per cent. of moisture. The 


_ usual terms for sale in London are :— 


Trade allowances 1 lb. per bale and 4 lb. 
per 1041b; discount one per cent., and 
brokerage 2s. 6d. per bale of tobacco sold. 


If it is decided to offer the tobacco on 
the London market under these condi- 
tions, the Imperial Institute should be 
informed, so that the necessary arrange- 
ments may be made with the above- 
Inform- 
ation should also he furnished as to 
whether the re-grading suggested by the 
merchants has been adopted, and the 
weight of each grade shipped to London 
should be given. 


References are made on pages 1, 2 and 
7 of the report to the three further 
samples which you forwarded with 
letter No, 2334 dated 4th September, 1911. 
These three samples did not, however, 
quite correspond in appearance to any 


_ of the nine samples previously received, 


and they were differently labelled. It 
is assumed in view of your letter No. 
2504 dated 19th September, 1911, that they 
represent a rough grading of the whole 
of the tobacco into three classes judged 
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by colour alone. These three samples 
have not been examined in detail. 
Iam, Sir,’ 
Your Obedient Servant, 
WYNDHAM R. DUNSTAN. 


Purged of superfluous repetitions the 
report is as follows :— 


IMPERIAL INSTITUTE. 


RESULT OF THE EXAMINATION OF To- 
BACCO FROM CEYLON. 


Date 16th November, 1911. 
Imperial Institute No. 387524. 


Reference.—Letter No. 734 dated 27th 
March, 1911, from the Secretary of the 
Ceylon Agricultural Society. 


Description.—A. ‘Sumatra No. 1.” 
Weight. 2 Jb. 8 oz. 


The sample consisted of seventeen 
hards of leaves mostly varying in size 
from 183 by 74 inches to 19 by 94 inches; a 
few of the longer leaves, however, were 
somewhat narrower than 74 inches. The 
leaves were light brown and fairly uni- 
form in colour though a few showed green 
spots. They were thin and fairly elastic, 
but the midribs and veins were rather 
too prominent. The tobacco did not 
burn well, but it left a nearly white 
though rather flaky ash. 


Commercial Valuation and Remarks.— 
A firm of manufacturers described the 
sample as follows:—'‘ Well-grown to- 
bacco of first length, light in colour, 
burns white and is suitable for cigar 
purposes.” Another manufacturing firm 
stated that it was ‘‘of mixed colours 
and texture, and without the bright 
appearance of Sumatra tobacco,” and 
valued it at 6d. to 7d. per lb. in London 
in dry and good condition. 


A firm of merchants valued the sample 


_at 6d. per 1lb.,and suggested that for 


export it might be graded with the 
samples described as ‘‘Sumatra No. 2” 
and “‘ Java topped.” (See pages 4 and 9.) 

The sample labelled ‘‘ Ceylon tobacco 
from imported seed, Light brown” for- 
warded to the Imperial Institute with 
letter No. 2334 dated 4th September, 1911, 
corresponded fairly closely with the 
above grade and would probably be of 
similar value. 
Imperial Institute No. 38752B. 

Description.—B. ‘Sumatra No. 1,” 
Weight 3 lb. 

This sample consisted of sixteen hands 
of leaves varying from 14 by 6 inches to 
17 by 8% inches. The colour was vari- 
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able and patchy ; most of the leaves were 
reddish-brown on the whole but greenish 
in places, whilst a few were dark dull 
reddish-brown. The leaves were thin 
and elastic, but the veins and midribs 
were rather too prominent. The tobacco 
burnt badly but left a white, though 
rather flaky ash. 


Resulis of Examination expressed on 
Material as received :— 


Moisture percent. 17'5 
Nicotine np “A 1:8 
Nitrogen “ Ae 15 
Ash i 166 


The ash contained :—- 


Lime CaO per cent. 80:7 
Magnesia Mg0 ,, soo 
Potash K20). 5; el rae y 
Soda Ne Na ,, Bion OP 
Sulphates, expressed 

as sulphuric acid S03 ,, Prey AL: 
Chlorides, expressed 

aschlorine ... Cla: 16'1 


Commercial Valuationand Remarks,— 
This sample was described by a firm of 
manufacturers as follows :—Red and light 
yellow with white veins, thin texture; 
colour too bad for cigars.” A second firm 
classed it with the preceding sample (see 
previous page) as” of mixed colours and 
texture and without the bright appear- 
ance of Sumatra tobacco,” and valued it 
at 6d. to 7d. per lb. in dry condition. A 
firm of merchants valued it at 5d. per 
lb., and suggested that it should be 
graded with the sample described as 
* Java No, 3(S. Brown leaf).” (See p. 6.) 


The sample labelled ‘‘ Ceylon tobacco 
from imported seed, Brown” forwarded 
to the Imperial Institute with letter No. 
23384 dated 4th September, 1911, corre- 
sponded fairly closely with the above 
and would probably be of similar value, 


Imperial Institute No. 38752C. 


Description.—C. ‘‘ Sumatra No. 1. 
(Mouse seed leaf).” Weight, 2 lb, 1 oz. 


The sample consisted of fourteen hands, 
nine of which were composed of leaves 
varying in size from 73 by 33 inches to 9 
by 5 inches, whilst the remainder varied 
from 12 by 6inches to 15 by7 inches. 
The colour of the tobacco wasa fairly 
uniform dull brown, though a few of 
the hands contained some _ reddish- 
brown leaves. The veins and midribs 
were rather prominent. The tobacco 
did not burn well, but left a white 
though rather flaky ash. 


Commercial Valuation and Remarks.— 
A firm of manufacturers described this 
tobacco as ‘‘greyish-green tobacco of 
medium size, rather uneven colour but 
of good class and white burning,” and 
added that if properly cured it would 
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be a valuable cigar tobacco. A second — 
firm stated that it “had a fair indic- — 
ation of Java, and would do for cigar 
purposes” and valued it at 9d. to 10d. per 
lb. if in dry condition. ‘ 
The sample was valued at 4d. per Ib, 
by a firm of merchants who suggested 
that it should be graded with the sample 
labelled “ Java No. 2,” (See page 5.) 


Imperial Institute No. 38752D. 


Description.—D. ‘‘Sumatra No. 
Weight, 2 lb. 7 oz. 


Ten hands consisting of leaves mostly 


> 


BM ” 


/ varying in size from 16 by 8 inches to 18 


by 9inches,a few being narrower than 
8 inches, The colour was variable, but 
was mostly a dull red brown, with 
purplish-brown patches on a few of the 
leaves. The Jeaves were rather coarser 
than those of the preceding three 
samples, and the midribs and veins were 
thick and prominent. The 

burnt badly but left a white ash, 


Results of Kxamination expressed on 
Material as recewed :— 


Moisture percent. 15:1 

Nicotine Soh ye ” 17 

Nitrogen a as 31 

Ash yee geese by 126 
The ash contained ;: 
Lime Ca0 per cent. 35-2 
Magnesia Mg0 ,, so 
Potash Ki 99 39 19:2 
Soda Mi Na:0 ,, se OZR 
Sulphates, expressed : 

as sulphuric acid S03 ,, 5) 1 ARO 
Chlorides, expressed 

as chlorine ay sy BaD 


Commercial Valuation and Remarks.— 
A firm of manufacturers reported on 
this sample as follows :—‘‘ First length 
tobbacco, red in colour with white 
veins. Colour is bad, probably owing to 
faulty curing. Burns grey.” A second’ 
firm described the sample similaarly to 
the first two labelled “Sumatra No. 1” 
(see pages land 2), viz., as ‘‘of mixed 
colours and texture, and without the 
bright appearance of Sumatra tobacco, ” 
but they valued it ld. per lb. higher, 
viz., 7d. to 8d. per lb. if in dry condition. 

The merchants who were consulted 
valued this sample at 6d. per lb., and 
suggested that.it should be graded with 
the first labelled ‘‘Sumatra No. 1” (see 
page 1), and that labelled ‘‘ Java topped” 
(see page 9). 

Imperial Institute No. 38752E. 

Description.—H. “ Java No.2.” Weight, 
2 1b, 1 oz, eile 

Thirteen hands, consisting of leaves 
varying in size from 13 by 6 inches to 
193 by 8 inches, and mostly of a dull 
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-greyish-brown colour, though a few were 
greenish and others light brown. The 


leaves varied somewhat in texture, but 
were mostly of medium fineness. The 
veins were not very prominent. The 
tobacco burnt moderately well, and left 
a grey ash with white edges. 


Results of Examination expressed on 
Material as received :— 


- Moisture per cent, 12°5 
Nicotine BE fe Pyaeeean bt | 
Nitrogen Ok e a etO 
Ash ae 5 », 180 


The ash contained :— 


Lime oe CaO per cent. 80°4 
Magnesia Ha Mg0,, ,, 203 
Potash va KON seis es 0220'S 
Soda rd Nav,, , 0:3 
‘Sulphates, expressed 
as sulphuric acid S03 ,, _,, 41 
~ Chlorides, expressed 
: aschlorine ... Oli ie 3 109 


Commercial Valuationand Remarks.— 
A firm of manufacturers described this 
as ‘‘medium ” size tobacco, thin in tex- 
ture, grey colours, white burning, Suit- 
able for cigars.” Another firm classed 
it with the tobaccos described on pages 


8, 7 and 9 as having ‘‘a fair indication of 


Java, and would do for cigar purposes,” 
and valued it at 9d. to 10d. per lb. 


The sample was valued at 4d, per lb. by 
merchants who suggested thatit should 


_ be graded with the third sample Jabelled 


‘““Samatra No.1.” (See page 3.) 
Imperial Institute No. 38752F. 


Description.—F. ‘' Java No. 3(8.Brown 
leaf)’, Weight, 4 lb. 7 oz. 


Seventeen hands, consisting of leaves 
varying in size from 15 by 8 inches to 174 
by 9%:inches, and in colour from light 
greylsh-brown to dark reddish-brown. 
The leaves were of medium thinness, 
with rather prominent midribs. The 
tobacco burnt badly, leaving a black ash 
tipped with white. 


Commercial Valuationand Remarks.— 
A firm of manufacturers described this 
sample as follows :—‘‘ First length, bad 
colours, red with white veins.” A second 
firm classed it with the tobaccos des- 


eribed on pagesl1, 2,and 4 “of mixed 


colours and texture, and without the 
bright appearance of Sumatra tobacco,” 
and valued it with that described on 
page 4 at 7d. to 8d. per lb., if in dry 
condition, 


A firm of merchants valued the sample 


_atdd. per lb., and suggested thatit should 


be graded with the tobacco described on 
page 2, 
Imperial Institute No. 38752G. 
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Description. G. ‘Java No.3.” Weight, 
3 lb. 14 oz. 


Nineteen hands consisting of leaves 
varying in size from 138 by 7% inches to 
16 by 8 inches, and mostly of a dull 
greyish-brown colour ; a few leaves were . 
dark reddish-brown and all were patchy.’ 
The leaves were of uniform fineness, 
with light-coloured, prominent veins. 
The tobacco burnt badly, leaving an 
almost black ash, edged with white. 


Results of Hxamination expressed on 
Material as received :— 


Moisture per cent, 13-2 
Nicotine Mee a 44 18 
Nitrogen ... Ls 9 2:7 
Ash Nee PA Calor 
The ash contained :— 
Lime woe ... CaO per cent. 34:1 
Magnesia ... MeO, shikai 
Potash ee . K20 ,, bt dsb 
Soda a ...Na20 ,, Sa a st 
Sulphates, expressed 
as sulphuric acids. S03 __,, Suny one: 
Chlorides, expressed 
as chlorine R35 TBs . 91 


Commercial Valuation and Remarks.— 
A firm of manufacturers described this 
sample as_ follows:—“First length, 
colours very bad, dark red with blotches 
and white veins. Not suitable for 
cigars.” Another firm classed it with 
the tobaccos described on pages 3, 5, and 
9 as having ‘“‘a fair indication of Java,” 


.and valued it at 9d. to 10d. perlb, A 


firm of merchants valued it at 44d. per 
lb., and suggested that it should he 
gcaded with the sample labelled ‘‘ Java 
No. 3 (S. Dark leaf”). (See next page.) 


The sample labelled ‘‘ Ceylon tobacco 
from imported seed, Dark,” forwarded 
to the Imperial Institute with letter 
No, 2334 dated 4th September, 1911, cor- 
responded fairly closely with the above 
and would probably be of similar value. 


Imperial Institute No. 38752H. 


Description H. ‘Java No. 3 (S. Dark 
leaf”). Weight, 1 lb. 5 oz. 

Hight hands consisting of leaves vary- 
ing in size from 11 by 43 inches to 13 by 
63 inches, but mostly of the larger sizes. 
The leaves were of dull dark greyish- 
brown colour, with greenish patches in 
a few cases. They were of medium fine- 
ness, with rather prominent veins and 
midribs. The tobacco burnt badly, 
leaving a black ash. 

Commercial Valuation and Remarks.— 
A firm of manufacturers described this 
sample as ‘* dark brown and red leaves, 
badly cured; burns badly.” A second 
firm described it as ‘‘a waxy type of 
leaf, only suitable for cutting as a 
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common tobacco, and valued it at 5d. 
per lb. if in dry condition.” — 


A firm of merchants valued the sample 
at 43d. per lb., and suggested that it 
might be graded with the preceding 
sample ‘Java No.3.” (See previous 
page.) 

Imperial Institute No. 38752-K. 


Description.—K. ‘‘Java topped.” Weight, 
2 lbs. 3 oz. 


Twelve hands consisting of leaves 
varying in size from 12 by 53 inches to 
19 by 83 inches, but mostly of the larger 
sizes. The colour was aftairly uniform 
dull greyish-brown. The leaves were 
thin and fairly elastic and the veins and 
midribs were not too prominent. The 
tobacco burnt moderately well, leaving 
a dark grey ash. 


Commercial Valuation and Remarks.— 
A firm of manufacturers described this 
sample as ‘‘medium length tobacco, 
good class, light brown with some white 
veins, good white burning, suitable for 
cigars.” A second firm classed it with 
the samples described on pages 3, 5, and 
7, as having ‘‘a fair indication of Java,” 
and valued it at 9d. to 10d. per lb. if in 
dry condition. 
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GENERAL REMARKS. 


The commercial value of cigar tobacco 
depends mainly on two factors :—(1) Its 
composition and (2) its appearance and 
texture. The former determines its 
burning quality and the aroma and 
flavour produced on combustion; and 
the second the particular purpose to 
which the tobacco can be applied in 
cigar manufacture. It is convenient 


therefore to discuss the present samples | 


of Ceylon tobacco under these two 
heads, \ 
COMPOSITION. ; 


Of the nine samples forwarded to th 
Imperial Institute by the Secretary of 
the Ceylon Agricultural Society in 
March, 1911, four were selected for chemi- 
cal examination as being typical of the 
whole set. The results are summarised 
in the following table, together with 
the corresponding figures for two sam- 
ples of cigar tobacco grown at Trin- 
comalee which were dealt with in the 
Imperial Institute Report on Tobacco 
ane Cigars from Ceylon 4th January, 


ANALYSES OF CEYLON TOBACCOS. 


Samples from 
Samples from Maha-Iluppalama. Trincomalee, 
B. D. E. G. December. 
‘Sumatra “Sumatra. ‘Java ‘“Java| Crop, 1909-10 
No. 1.” No.2.” Noi'2.’Nowey? 1909. crop. 
Moisture Bagg vetanh Le(ets3 15°1 12:5 13:2 93 151 
Nicotine Aa 1:8 17 1 18 30 14 
Nitrogen AAs 1°5 31 2:0 2:0 3:2 33 
Ash Ke 166 12°6 16:0 15°3 15°6 12'5 
COMPOSITION OF ASH :— 
ime ys 30°7 352 30°4 341 a7 33'°2 
Potash An 21:7 192 | 20°3 11°5 16:0 20°1 
Soda a 0:2 C4 0:3 11 2°4 2:5 
Sulphates (expressed a 
sulphuric acid) Bk 2°4 4:0 41 84 18 4:7 
Chlorides (expressed as : 
chlorine) a 161 89 10'9 91 73 6°5 
Burning quality Poor Poor. Moderate. Bad. |Moderate. Poor. 
Nature of Ash White, White, Grey, AlmostjDry with Black. 
flaky. flaky flaky. black.| grey ' 
patches. 


Moisture.—Two of the samples_under 
report, and one of those from Trinco- 
malee contained more moisture than is 


permissible in tobacco intended for the: 


English market. It should be remem- 
bered that in the United Kingdom the 
duty on tobacco is high and is charged 


by weight, so thatno more moisture 
should be present in tobacco intended — 


for export to this country than is suffi- 
cient to keep the leaf in unbroken condi- 
tion. The maximum amount of mois- 


ture permissible by trade conditions is — 
about 14 per cent. onarrival. Thequan- — 
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tively. 
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vb tity which may safely be left in the 
tobacco on shipment from Ceylon must 


be determined by experiment, but at 
present it would probably be best to 


_ ship the tobacco containing about 14 per 


cent. of moisture, which will probably 
leave enough margin for drying during 
transit to the United Kingdom, and still 
ensure the arrival of the tobacco in dry, 
good condition and free from mould. 
This matter is also of importance in 
order to avoid the ‘heating’ of the 
tobaceo during transit. If a consign- 
ment of this tobacco is for warded to the 
United Kingdom, great care should be 
taken to see that it is not too moist 
when shipped. 


Nicotine.—The amount of nicotine in 
all the samples is normal. 


Nitrogen.—The quantity of nitrogen, 
which affords a rough indication of the 
amount of albuminoid matter in the 
tobacco is normal in all the samples 
analysed. 


Ash.—The percentage of ash is low in 
all the Ceylon specimens examined. 
Good cigar tobacco as a rule contains 
about 20 per cent. of ash. No inform- 
ation is available as to the composition 
of the soils on which these two sets of 
Ceylon tobaccos were grown, and if the 
experiments are continued it would be 
of interest to have samples of the soils 
forwarded for examination at the Im- 
perial Institute. Judging from the 
ashes of the tobaccos the soils must be 
poor in comparison with those on which 
the best kinds of cigar tobacco are 
grown. 

_ The composition. of the ash isin all 
six cases very unsatisfactory. As a 
general rule it may be stated that the 
burning quality of a tobacco is roughly 
proportional to the amount of potash in 
the ash and inversely proportional 
to the quantities of sulphates and 
chlorides present. To acertain extent 
potash may be replaced by lime with- 


- out serious disadvantage to the burning 


quality. Good cigar tobacco, as stated 
above, generally yields about 20 per 
cent. of ash, of which at least one-fifth 
is potash and not more than one- 
twenty-fifth consists of chlorides and 
expressed in the form of 
chlorine and sulphuric acid _respec- 
In view of these data it is 
not surprising that these Ceylon tobac- 


eos should be all of rather poor burning 
quality, 


Except in the case of the 
sample labelled ‘‘Java No. 8(S. Dark 
leat”), it was possible to overcome this 


ed defect by using the tobaceos as wrap- 


pers for cigars made up with other 


' tobaccos of good burning quality, but 


i 
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the defect will have to be avoided if 
high class tobacco is to be produced in 
Ceylon, The defect probably arises 
from cultivation of the tobacco in soils 
rich in sulphates and chlorides, or pos- 
sibly from the use of manures contain- 
ing these constituents. The soil ana- 
lyses suggested above will show whether 
the former is the true cause. hl 


Manures for tobacco should be rich in 
otash, and this is best applied in the 
orm of wood or plantashes free from 

chlorides and sulphates. 


The improvement of the tobacco in 
this respect may perhaps be brought 
about by (1) selection of soil free from 
deleterious constituents; (2) gradual 
selecticn of those'tobacco plants which 
show least tendency to absorb sulphates 
and chlorides from the soil ; (3) avoidance 
of manures containing the undesirable 
constituents mentioned. 


APPEARANCE AND TEXTURRE. 


These properties are of greater im- 
portance in cigar tobaccos than in those 
intended for cutting into pipe and 
cigarette tobaccos. Both are greatly in- 
fluenced by the method of cultivation, 
but the appearance of the tobacco 
depends mainly on proper curing and 
fermentation. The proper cultivation, 
curing and fermenting of tobacco for 
cigars are all operations requiring great 
skill and experience, and success can 
scarcely be expected unless both skilled 
supervision and experienced labour are 
available for the purpose. 


The nine samples of tobacco forwarded 
to the Imperial Institute all appeared to 
be fairly well grown and contained a 
large proportion of leaves of good sizes 
and shapes; and they were fairly free 
from discolourations due to disease. 
Their chief defects were (1) their bad and 
uneven colours, and (2) the occurrence of 
leaves of different colours and sizes in 
the same sample. The first of these 
defects is due to bad curing and fer- 
mentation,and the second tobad grading. 
Both are no doubt the result of the 
absence of the skilled and experienced 
labour essential for the proper carrying: 
out of these operations, and the defects 
will be probably overcome if the ex- 
periments are persisted in and oppor- 
tunity is taken gradually to train 
natives to dothis kind of work. Itis 
satisfactory to note that the texture of 
the leaves was onthe whole good, and 
that the coarseness typical of many East 
Indian tobaccos was absent, 


COMMERCIAL VALUATIONS. 


It will be noted that the commercial 
valuations of these samples of tobacco 
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by manufacturers and merchants show 
considerable variation for the same 
sample. The reason is thatin the case 
of tobacco such as this, which is on the 
whole of rather poor quality, two applic- 
ations are possible. It may be used for 
cheap cigars, if on trial it proves good 
enough for the purpose, but if not it will 
be used for ‘‘cutting” into cheap pipe 
tobaccos. For the former purpose it 
will realise a higher price than for the 
latter. Both the manufacturers who 
were consuJted in the present instance 
considered that certain of the tobaccos 
would do for cigar purposes, and the 
valuations given by one of them are 
based on that view. The merchants on 
the other hand were of opinion that all 
the tobaccos would only be suitable for 
cutting, and the valuations they gave 
are based on that opinion, 


The two firms of manufacturers who 
were consulted were asked whether they 
would like to purchase the whole or part 
of the consignment if it were offered for 
sale in this country. Both firms stated 
that they would be glad to consider this 
question after seeing ‘‘ dock samples” of 
theconsignment on its arrival] in London. 


The merchants stated that they would 
be willing to take charge of the tobacco 
if it were shipped to this country and 
sell it to the best advantage. They 
pointed out that for the purpose they 
had in view, viz., the sale of the tobacco 
for cutting purposes, it would be advant- 
ageous to divide it into four grades 
instead of nine, and they suggested that 
of the present grades the following 
should be mixed together. (For con- 
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venience the present grades are de- 


signated by the distinguishing letters 

A to K, used throughout the schedules 

in this report) :— 
New 

Grading. Samples, 


1. A, DandK. 


-. Labels on 
original samples. 


‘*Sumatra No. 1,” 
“Sumatra No. 2” 
and cag Java top- 


“ Sumatra No.1” and 
“Java No. 3 (S. 
Brown leaf).” 

‘Sumatra No. 1 
(mouse seed leaf)” 
and ‘‘ Java No. 2.’ 

“Java No. 8” and 
‘‘Java No. 3 (S, 
Dark leaf),” 


It is possible that this re-grading 
would further diminish the value of 
those grades which are possibly suitable 
for cigar manufacture, and the consign- 
ment would then be suitable for cigar 
manufacturers’ use. The decision as to 
whether the merchants’ suggestion for 
re-grading should be adopted will there- 
fore depend largely on the relative 
amounts of the nine grades available. 
Ifa large proportion of the consignment 
consists of the grades which are shown 
by this report to be suitable for cigar 
purposes, it would probably be best to 
consign the tobacco to this country 
according to its present grading, or to 
slightly modify it by adopting the 
merchants’ suggestion so faras grades 
represented by small amounts of tobacco 
are concerned. 


2; B and:F, 
3. Cand E. 


4, G and H, 
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VOA VANGA. 


Vangueria edulis, or Voa-vanga, is an 
interesting fruit tree which belongs to 
the same Natural Order as Coffee 
(Rubiacee), and has been introduced 
from Madagasear, its native home, It 
is a small shrubby tree, producing a 
large number of smooth, round fruits of 
the size of a small apple. This when 
ripe becomes yellowish-green, the sub- 
acid sweetish pulp suggesting the flavour 
of the “Velvet Tamarind” (Dialium),. 
The treathrives and fruits at Peradeniya, 
and would seem to show much promise 
of improvement, by high cultivation ard 
selection. It may be propagated by 
seed or cuttings. The large shining, 
light-green leaves are said to be used in 
medicine in Madagascar. 


POTATO CULTIVATION IN CEYLON, 

Potatoes are more or less successfully 
grown in many up-country gardens, 
both for market and for private con- 
sumption, but seldom, indeed, one sees 
in the Tropics such a uniformly fine 
crop as is shown in the above photo- 
graph, which was taken recently by 
permission of Mr. A. J. Kellow, Albion 
Estate, Nuwara Eliya. This moreover, 
is nota mere specially-favoured garden 
patch, buta fair-sized field of several 
acres in extent of reclaimed patana 


land. It may be said in regard to pota- — 


toes especially that the proof is in the 
eating, but the writer can vouch for the 
size and quality of these potatoes being 
such as would compare favourably with 
any produced in temperate climes, and 


any one who has been lucky enough to 


(FEBRUARY, 1912 oe 
Bc! 


¥ 


< 


ee 


a Nt 


t 


; EM 4oy 


Vide page 112. Photo by H, F, Macmillan, 


YVOA VANGA 


Photo by H. F. Macmillan. 
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taste them could not help contrasting 
them with the inferior potatoes obtain- 
able at the local markets and boutiques. 

Few planters know better than Mr. 
Kellow how to achieve success in the 
cultivation of upcountry products, but 
that he has succeeded in obtaining a 
yield of over 1,300 per cent (1.e., over 
fourteen fold) in the field cf potatoes 
referred to is, for Ceylon, a specially 
gratifying result, Many of the tubers 
weighed over 2 lb. each, 

; H. F, M. 


MANURING OF BANANAS. 


By J. MONTGOMERIE HATTRICK, 
F.H.A.S., N.D.A, 


Botanically, all cultivated varieties of 

_ Banana belong to the family Musacec. 

Of the known varieties, only three are 

eultivated for commercial purpdses in 
Queensland, namely :— 


(1) Cavendish. 

(2) Lady’s Finger. 

(8) Sugar. 

The first, the Cavendish, is the one 
most universally grown in Queensland. 
It is a Chinese variety of relatively 
small habit, and for this reason is 
usually closely planted, say 12 to 16 
feet apart each way. 


The other two varieties, Lady’s Finger 
-and Sugar bananas, are both strong- 
growing, and must be planted from 20 
to 25 feet apart each way. So luxuriant 
is the growth in many cases with these 
strong growing varieties, that one 
marvels at the amount of vegetable 

_ matter produced on an acre of land, and 
viewing it with the eye of a scientist, 
.it very soon ceases to be a matter for 
wonder. that the soil under bananas 
becomes so rapidly exhausted of avail- 
able plant food, 

The variety chiefly grown in the West 
Indies and in Fiji is the Gros Michel. 
In the latter Colony it is largely used as 
a shade-bearing plant in young cocoa 
plantations, giving at the same time a 
regular revenue until the cocoa trees 
come into bearing. 

The essentials to successful banana 
cultivation are :— 

(1) An adequate and regular rainfall. 

(2) A sufficiently and _ consistently 
high temperature. , 

(3) Shelter from winds. 

(4). Good alluvial or scrub land. 

Conditions (1) and (2) are, if the 
bananas are to be grown without irrig- 
ation, found only in the tropics. (3) 
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Absence from storms, cannot be obtain- 
ed anywhere, nor is it always possible 
to select spots sufficiently well sheltered, 
but as the plants are so liable to damage 
by high winds, this point should always, 
as far as possible, be bcrne in mind 
when selecting a site for a banana plant- 
ation. (4) A rich alluvial or volcanic soil 
is essential, and if drainage be not good 
naturally, it should be made so artifi- 
cially. 

Data on the optimum quantity of 
humus in a soil for bananas are difficult 
to obtain, but there is not the slightest 
doubt that the presence of abundant 
humus is very essential. The writer is 
firmly convinced from his observations, 
and from the results of his experiments 
in Queensland, thatin the tropics, and 
particularly on soils devoted to bananas, 
and also pineapples, the organic. matter 
becomes very rapidly depleted; and 
mineral artifical fertilisers used alone, 
while supplying abundant plant food, 
will fail to give such profitable returns 
as organic artificial fertilisers such as 
dried blood, meat works refuse, ete., for 
the simple reason that they tend, when 
used alone, to alter for the worse the 
physcial condition of the soil, while the 
organic manures tend toimprove it, in 
addition to supplying the essential plant 
foods. 

The cultivation of the banana for 
commercial purposes in Australia is 
practically limited to Queensland, and 
even there the area devoted to itis, 
as the following figures will show, 
relatively small when compaced with the 
44,325 acres under this crop in the West 
Indies in 1905. 


AREA AND AVERAGE YIELD OF BANANAS 
IN QUEENSLAND. 


Year. Acres, Average bunches 
per Acre. 

1906 5,163 ies 260 

1907 4,975 ee 3802 

1908 4,647 ba 855 

1909 4,994 280 

1910 5,198 217 


On these figures the area under the 
crop has been practically stationary for 
the last five years. Indeed, if one goes 
further back, it is seen that the area 
has actually diminished by almost 
20 % since 1903. 


The reason for this is to be found 
partly in the system of working. The 
districts best suited to bananas in 
Queensland lie in the North, where the 
lands are held by whites, but leased to 
Asiatics, chiefly Chinese, who in cultiv- 
ating the banana do not display the 
skill usually associated with their cultiv- 
ation of other crops, for the simple 
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reason that they donot care whether 
the land becomes exhausted or not. Ags 
they only rent the land, a piece is usually 
roughly cleared, planted with bananas, 
and as soon as the plants cease to bear 
profitable crops, the block is abandoned 
by the Chinese or Asiatic tenant, who 
moves to a fresh piece of land. 


Other factors, which tend to retard 
the development of banana cultivation 
in Australia, are: — 


(1) The fact that black or coloured 
labour is now prohibited in Australia, 


(2) The recurrence, particularly in the 
districts best suited for the growth of 
the banana, of cyclones or hurricanes, 


(3) Transport difficulties. 
(4) The limited nature of ‘the market, 


All bananas produced in Australia 
must be marketed in that country, of 
which the total uumber of inhabitants 
does not yet exceed 5,000,000, 


In spite of these limiting influences, so 
important is the cultivation of the 
banana to Queensland (121,075 bunches 
produced in 1910) that the best means of 
maintaining the fertility of banana lands 
has been the subject of careful scientific 
investigation, andit has been established 
beyond doubt that banana plantations 
need not be abandoned, but by suitable 
cultivation and manuring may be main- 
tained indefinitely in highly profitable 
production. 


What is possible in Australia holds 
good also elsewhere, and the writer hopes 
that by applying the lessons of the pre- 
sent article in the West Indies and 
other banana-producing lands, results of 
manuring at leastas favourable as those 
obtained in Queensland may there also 
be achieved. 


Reference has already been made to 
the very luxuriant growth of the banana. 
To the practical planter there is no need 
to emphasiss the point, as he is only too 
familiar with the enormous masses of 
vegetable matter produced. By the 
thoughtful, however, valuable con- 
clusions may be deduced when going 
through a plantation of any age and 
viewing the bulky masses. Here one 
sees the plant in all stages of develop- 
ment, from the tender sprouting sucker 
to the stem which, its function fulfilled, 
4.@.,its fruit produced, lies rotting on 
the ground, apparently useless, yet a 
veritable museum of cell forms in the 
study of which no microscope is neces- 
sary,and which from this view point 
alone, is worthy the most careful 
attention. 
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But apart from its purely scientific 
interest, what does all this teach? 
Consider fora moment the extraordin- 
arily rapid growth of the plant, its 
abundant and enormous leaves, the huge 
cells so easily visible in the decaying 
plants, the fact that one may com- 
mence cutting fruit nine months after 
the suckers are planted, and that 
once commenced, fruiting is practically 
continuous. 

Surely this indicates that the banana 
is not a plant which can slowly absorb 
the mineral matter it requires froma 
reluctant and unkindly soil. Rather 
must it have its manurial ingredi- 
ents in abundance, and in an easily 
available form. And this is completely 
borne out by the known facts. In 
the data published by Mr. J. OC. 
Bruennich, Agricultural Chemist to the 
Government of Queensland, one of the 
most striking points is that chemical 
analyses of virgin and worn-out banana 
lands have shown the so-called exhaus- 
tion of their available plant food, e.g.— 


ANALYSES OF ERIABLE RED LOAM 
of VOLCANIC ORIGIN. 
(a) In Virgin State. (b) Exhausted by 20 years’ 
cropping. 


Soluble in Soluble in Solublein Soluble in 
HCl of S.G. ty Chats HCl of S.G. 1% Citric 
ci 


eid 
Solution, f olution. 
ip % % te 
Potash K20 109 “0400 (67 "0035 
Phosphoric 
Acid P205 "255 *0142 338 "0034 
Lime Cad “450 is 180 way 
Nitrogen N. “660 "292, == 


From the figures it is seen that in this 
particular instance the exhausted land 
contained less than 1/10th the available 
potash, and not quite tth as much avail- - 
able phosphoric acid as the similar 
virgin soil. Small wonder indeed that 
the worn out land no longer gave profit- 
able banana crops. The full significance 
of these figures can, however, only be 
grasped by studying them in conjunc- 
tion with the actual food requirements 
of the plant, as indicated by its chemical 
composition, The writer is indebted to 
the same authority for the following 
figures calculated from his 

ANALYSES OF BANANA PLANTS 
AND FRUITS :— 
Lbs. of Plant Food. (Average of 3 varie- 
ties, ‘‘Lady’s Finger.” ‘ Cavendish,” 
and “ Sugar”) 


(a) In Plants {c] Total 
per Acre, [b]In bunches peracre, _ 
per acre, 

Pure Potash K20 193°6 17°88 271°48 
Phosphoric 3 

Acid PzO5 14°0 8°52 22°52 
Lime CaO 99°0 3°15 102°15 
Nitrogen N 55°83 28°74 84'54 


Nothing could well be more striking 
than the enormous quantity of potash 


Nan both the plants and fruit as shown by 


these figures. Considering the fruit 
alone, which is, after all, the only part 
of the plant really lost to the soil, it is 
seen to contain more than twice as much 
pure potash as all the other manurial 
ingredients put together. 


Surely it is then small matter for 
wonder, when this relatively enormous 
quantity of potash must be absorbed by 
the plant in a few months, that banana 
cultivation must be abandoned as soon 
as the soil has been depleted of its read- 
ily available plant food, because not 
only must the plant absorb all the 
manurial constituents contained in the 
fruit, but also the large quantities of 
these substances required to build up 
the plant body itself. Taken together, 
the quantities of manurial ingredients 
in plant and fruit are enormous, and 


they must be present in the soil in 


readily available form it the quickly 
growing plant is to produce truit at all, 
and here in a nutshell we have the 
secrst of the rapid exhaustion and conse- 
quent abandonment of even the richest 
and most fertile banana lands. 


But need these lands be abandoned ? 
Is it not possible in the case of bananas, 
just as with all other crops, to return to 
the soil the plant food constituents 
removed and to maintain indefinitely 
the productiveness of the plantation? 


These questions: have been most 
emphatically answered in the affirm- 
ative, wherever exact scientific experi- 
‘ments on manuring of bananas have 
been carried out. 


In Queensland the experiments carried 
out under the direction of Mr. J.C. 
Bruennich, Chief Agricultural Chemist, 
have all been planned with the object of 
finding out the most suitable combina- 
tion of artificial tertilisers. Mr. Bruen- 
nich had evidently been so firmly con- 
vinced from his preliminary investiga- 
tions, that only a complete manure 
would meet the case, that he has not 
thought it worth while including incom- 
pletely manured plots in any of his 
experiments. 

The trials arranged by the writer in 
Queensland were, however, simpler and 
designed in the first place merely to 

demonstrate to the planters the need 
for a complete manure, and more than 
anything else, the necessity of including 


Potash in their mixtures. 


For this reason, the essential feature 
of the plan of each experiment was that 
one plot received a certain mixture of 
artificials furnishing phosphoric acid 
and nitrogen only, while another plot 


 Feceivedin addition to the same quan- 


5 


Edible Products. 


tities of phosphoric acid and nitrogen) 
a certain quantity of potash. 

Other things being equal; the difference 
in yield between two such plots, gives 
the increase due to the potash. 

As the local conditions under which the 
Queensland experiments were carried 
out, varied very much, it was thought 
advisable to modify the dressings accord- 
ingly, and for this reason, it seems 
better to state the results of each indivi- 
dual experiment separately, in the first 
place, before grouping all experiments 
together with a view to arriving at an 
average result. 

The following table gives a summary 
of the results, not only of the Queens- 
land experiments, but also of two ex- 
periments carried out in Fiji, one of 
which was an official experiment of the 
Department of Agriculture. 

A study of this table will show that 
in every case the planters have received 
very handsome returns for the money 
spent on potash. The net profits are in 
each case calculated from the value of 
the crop as stated by the experimenter 
from the ruling market price on his 
plantation in the year in which the ex- 
periment was carried out. The figures 
therefore, afford a very fair criterion 
of the returns to be expected from the 
judicious use of potash manures. Aver- 
aging all the figures, one arrives at the 
very interesting result that for every 1/ 
spent on potash, the planter received 6/ 
in return. 

The results of the official experiments 
of the Queensland Department of Agri- 
culture, have not yet been published. 
The basis of the complete manure used 
in these experiments, is, however, equi- 
valent to the following dressing :— 

per acre. 
14 ecwts, Sulphate of Potash 
4 »  Superphosphate 
2 » Sulphate of Ammonia 

Mr. J. C, Bruennicn in his Annual 
Report for 1910, says :—‘‘ We find that 
Cavendish bananas, which are the best 
croppers, remove yearly, 123 lbs. potash 
in the fruit alone. Our figures agree 
very closely with some given by Pro- 
fessor Hilgard, who found 63°1% of 
potash in the ash of the fruit, and 27°6 % 
in theash of the leaves. The amount 
of potash we supplied in our manuring 
experiments, is, therefore, not sufficient, 
and should be nearly doubled.” 

Many of the Queensland experimenters 
also reported that they considered the 
dressings given in the writer’s experi- 
ments were insufficient and from the re- 
sults of all the experiments, as well as 
from Mr, Bruennich’s data, everything 
points to the following as a very suitabla 

(Continued on page 147.) ’ 
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as 


riot 


_ STANDARD DRESSING FOR BANANAS 


per Acre - 
24-3 ewts. Sulphate of Potash (96% 


pure) 

3-4 ,,  Superphosphate (17% water 
: soluble phosphoric acid) 
14-2 ,, Sulphate of Ammonia (20% 

‘ Nitrogen) 

Equivalent quantities of phosphoric 
acid and nitrogen may also be given in 
other forms, ée.g,, in the form of organic 
manures, such as meat works retuse, 
dried blood, ete. 
essential, in the cultivation of bananas, 
to maintain an ample store of humus in 
the soil, and also to apply at regular 
intervals dressings of lime. 


Animportant point is the influence 
of the manure on the size of the bunches. 

In Jamaica, ‘‘a bunch” is ‘‘nine,” In 
Fijia bunch of eight hands, or over, is 
a‘‘large bunch,” under ‘eight hands” 
isa ‘‘small bunch.” The relative pro- 
portion of large to small bunches is of 
great commercial importance, because 
the price obtained depends so largely 
on the size of the bunch. 

In the experiment conducted by the 
Department of Agriculture in Fiji (see 
Table on page 116), which was planned by 
Mr. Chas H. Knowles, an attempt was 


- made to determine the influence of the 


ae ean be no possible doubt that on the 
lines 


manure on the size of the bunch. He 
fourd that while on the unmanured plot 
only 25% of the bunches were “‘ large,” on 
the plot receiving phosphoric acid and 
nitrogen, 74°/, were large bunches. On 
the plot receiving potash, phosphoric 
acid, and nitrogen, 66% were large 
‘bunches, and although this proportion 
is lower than from the plot without 
potash, the absolute yield was so very 
much more from the complete manure, 


that the extra outlay for potash was 


amply justified. 


It is difficult, if not impossible, to lay 
down hard and fast rules for the manurial 


~ treatment of any crop, and the writer 


- would urge all planters who intend using 
artificials, to test his recommendations 
by practical trial before adopting them 

throughout a whole plantation, but there 


indicated, and with the ever 
‘essential concomitants of lime, humus 


and good cultivation will profitably 


increase the crop, while maintaining the 
fertility of the plantation and the size 
of the bunch. 
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Edible Prouwucts. 
THE INDIAN TEA INDUSTRY. 


(From the Indian Agriculturist, 
Vol. XXXVI., No. 9, September 1, 1911.) 


THE LABOUR QUESTION.—1. 


So far as the tea industry is concerned 
there would appear to be no signs of 
relief in the matter of the labour supply. 
Hach year the labour problem becomes 
more acute, and while the bulk of 
gardens are still able to cope with the 
work most essential to their well-being, 
the whole position is one traught with 
anxiety for the future. Famine in the 
recruiting districts, when it occurs, 
gives the industry an opportunity. of 
recouping itself for the annual exodus 
from the gardens of imported coolies to 
the waste lands in the vicinity, and 
short crops also from time to time 
alleviate the situation. But the con- 
stant drain on gardens is greater than 
the influx, and the position is compli- 
cated by high wages, which do away 
with the necessity on the part of the 
cooly of working the greater number of 
the days in the month. 


This latter phase is responsible in the 
non-agreement districts for much of the 
shortage of labour, and it is only a 
question of time when gardens in Assam 
and the Surma Valley will find them- 
selves in the same predicament. At 
present the Act holds in Assam and its 
prestige is felt from end to end of the 
Valley.- Coolies who are not actually 
under agreement or who are at least 
only bound by Act 15 are deterred from 
independence of opinion as to whether 
they should work each and every day or 
not. And inany case the discipline on 
these gardens is so long established that 
until very late years no cooly attempted 
to sit in his house at his own sweet will. 
This desirable state of affairs is rapidly 
altering, and with the threatened with- 
drawl of Act 6, itis only a matter of a 
few years before it is done away al- 
together and the cooly will say trankly 
that he will work only when the spirit 
moves him. ‘The interpretation of a 
cooly’s sweet will in regard to his work 
has been found to bea period just suffi- 
cient to earn the few essentials to 
support life and indulge occasionally in 
intoxication. If a cooly can live com- 
fortably on Rs. 5 per mensem and fifteen 
days’ work can procure him that amount, 
it is in the nature of things characteris- 
tic to the Orient, highly improbable 
that he will work an extra day to 
secure himself an excess wage. 


That is the position at the present 
day in Darjeeling, in the Terai, and in 
the Dooars, and although coolies ia 
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these districts are paid what are very 
large rates in comparison with Assam 
and the Surma Valley. The history of 
individual people will show that they 
work considerably fewer days in the 
month in the former than in the latter. 
The constantly-rising rates in the free 
districts instead of inducing the labour 
to work more, only enables it to ‘‘ sit” 
more and it is indicative of the hopeless- 
ness of the situation that no solution of 
the difficulty has been found. It is 
impossible for one garden to hold out 
against the higher rates, as coolies are 
naturally attracted to the gardens 
paying them. The attraction, be it 
noted, is not that the coolies can earn 
more, but they can sit more, and this is 
the crux of the whole position. <A 
garden to get its work done has to 
support a horde of coolies, the bulk of 
whom work only when the task is plea- 
sant and the rate high. Combination 
on the part of employers might help in 
the circumstances, butitis feared that 
matters as regards rates have now got 
beyond control, and since no two gardens 
are equally affected it is most difficult 
of accomplishment, especially in view 
ot the general competition tor labour 
which is severe. 


In Assam, as already stated, the posi- 
tion is as yet comparatively easy, and 
by keeping up a large force gardens are 
enablea to work their land satisfactorily. 
In the Surma Valley, however, the 
effect of the Act has already begun to 
dwindle, and tree labour conditions are 
rapidly being established. At the in- 
ception of these, comparative relief 
as regards labour difficulties is the 
first conclusion come to by planters. 
While the relaxation of discipline which 
it is found essential to make. to re- 
tain the labour on the garden is suc- 
ceeded by a dropping daily working 
muster, the tull virtue of ¢icca work as 
against the old hazri system are dis- 
covered and doubles become the order of 
the day. It is found that coolies can 
now be induced to turn out to extra 
hoeing and extra pruning, and liberal 
pice to the men bring them to the pluck- 
ing field in the afternoon when their 
own work is done. 


This is the stage of comparative pro- 
sperity through which the tree districts 
have already passed, and it is difficult to 
believe, on the threshold of what would 
appear to be a complete solution of the 
labour difficulty that a district when 
reaching this stage enters upon a certain 
downward course. It is the last move 
on the board and represents the calling 
up of thereserves. Kor a time the cooly 
from sheer habit turns out to work with 
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fair regularity ; and, besides, his cupidity — 
is excited at the prospect of earning 
money which was unattainable before: 
Gradually, however; as he finds out that 
be need not work unless he wishes to 
and that money is easily come by, he 
falls back to the Hastern habit of work- 
ing only sufficient to provide himself 
with the necessaries of life, These,as 
has already been pointed out, are un- | 
fortunately few, and since what it took 
25 days’ work to secure heretofore can 
now be secured in 15 days, the latter 
represents his maximum month’s work. 

At this pointa garderx endeavours to. 
keep up its working capacity increasing 
the rate offered for piece work or by 
decreasing the tasks, and asits neigh- 
bours are in the same position as regards 
labour the enhancement of rates is 
general. Having once entered upon the 
downward course it is practically im- 
possible to stay the movement, The 
coolies clamour for higher and higher 
rates, and batches move from garden to 
garden seeking increased wages, not 
that they may earn more, but that they 
may be able to idle more. Hach increase 
in rates eventually brings about a 
corresponding ability on the part of the 
cooly to work less and yet live, onthe 
fat of the land. The result is not only 
higher rates all round but a lower 
standard of work, until, as may be found 
in Sylhet already, a cooly expects to 
earn a full hazri, hoeing, for two hours’ 
work. 

The aboveis no exaggerated picture 
of what is occurring now in Darjeeling, 
the Terai and parts of the Dooars, and 
what is history there is surely fore- 
shadowed as regards the Surma Valley 
and Assam. It will be admitted that 
rates are rising everywhere, but un- 
fortunately there is no tendency on the 
other hand for the working capacity of 
the cooly to rise in sympathy. The case 
in a nutshell is the difficulty of including 
the cooly set free from discipline to doa 
full day’s work tor a full day’s wages, or 
in other words to earn more than is 
sufficient for his bare wants. We have 
seen that to increase the rate of wage 
has sooner or later.the opposite effect, 
and it now remains to search for some 
means of inducing the coolies to work 
more in the course of a monthora year. - 

Any remedy which has for its found- 
ation the attracting of coolies from one 
garden to another comes, it is submitted, 
under the category of rate-raising, for 
two can always play at the game and 
the result is eventually competition 
which benefits no one but the cooly. 
And as to the benefit to the cooly, if we 
are to be guided either by economic or 
altruistic principles, no planter who hag 
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_ experience of the Free Labour districts 
will argue that a cooly is benefited 

_ physically or morally by a system which 
gives him incomparable facilities for 
idling and indulging in riotous debauch. 
The heavy drinking. which has become 
such an evilin the Dooars of late years 
and which is responsible for the witch- 
_eraft cases often resultizg in serious 
bloodshed, if not murder, is directly 
attributable to the ease with which 
money is come by in that district. The 
argument that liquor is the saving of 
the situation, inasmuch as its consumpt- 
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ion compels the cooly to spend money 


which he might otherwise save, thus 
enabing him to be more independent 
than ever, is neither worthy of the 
traditions as regards labour upon which 
our industry has been built, the trust 
which we hold from Government, nor of 
the principles of the British race, if a 
remedy is to be found for the deteriora- 
tion of the working capacity: of the 
cooly it must be one that is clean an 
wholesome, one that can face the light | 
of day and have for its furtherance the 
support of public opinion. 
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LIGHT AND THE GROWTH OF 
TREES. 


(From the Agricultural News, Vol. X., 
4 - No. 244, September 2, 1911.) - 


4 Trees, like all other green plants, re- 
quire light in order that they may pro- 
duce material for the new growth with- 
out which they cannot remain alive. 
_ This makes it evident that, where a 
large number of trees are existing to- 
gether, the extent to which their require- 
ments are satisfied in the matter of light 
determines the number that are stand- 
ing ona unit of area as well as the 
manner of growth in those which con- 
tinue to live. The importance of the 
_ proper supply of light to trees has been 
recognized first, in an organised, prac- 
tical manner, in forestry, and it will be 
well to give short attention to a recent 
_ publication which presents particulars 
of the latest considerations and results 
belonging to the subject. 
* In this Bulletin, reference 
_ made to the ways in which plants are 
_ affected by light. They are influenced 
by this in the building up of food mate- 
rials, and it is also responsible for the 
structure, form and colour of the leaves, 
and the form of the stem and of the 
erown of the tree. In collections of 
trees, as in forests, the growth in height, 
_ the rate of thinning out and of natural 
_ pruning, the character of the smaller 
plants growing under the trees, and the 
vigour of the younger trees, are all 
matters that are determined by the sup- 
ply of light. It is the recognition of 
this fact that has stimulated enquiry 
into the subject, in order that those 
_ responsible for forest work may be in 
f possession of accurate information con- 
ceruiug the light required by trees, 
Dd when growing together, 


is first’ 


It must be remembered that plants 
are subjected to two kinds of light— 
direct and diffused, and that the propor- 
tion of the former is increased as the 
equator is appruached, while they both 
decrease in amount with increase of 
latitude. Height above sea-level also 
affects the ratio of these two kinds of 
light: the greater the attitude the less 
is the amount of diffused light, and the 
larger the quantity of that which is 
direct. Asfar asa plantinany given 
position is concerned, this is illumi- 
nated by light which reaches it in 
different ways, the kinds being over- 
head light, which is the strongest, side 
light, light reflected from surrounding 
surfaces, and that reflected from the 
ground. The first of these influences 
the arrangement of the leaves on the 
branches, their position, and the manner 
in which the branches are developed. 
The side light stimulates the growth of 
the buds that are borne on lateral 
branches; its effect is often seen in the 
development of the branches on the 
side of an opening in a wood or forest. 
All these must be considered in relation 
to the illumination of any individual 
plant, and attention must be given to 
the fact, as well, that treesrarely receive 
the total daylight, for this is lessened 
in amount by the shading caused by the 
foliage of the plant itself and by 
neighbouring trees. 


In dealing with the behaviour of diff- 
erent kinds of trees, under varying con- 
ditions, regard is had to their tolerance 
of shade or as it is often termed merely, 
their tolerance. Trees which endure 
shade well are said to be tolerant, while 
those needing, full light are termed in- 
tolerant. Most trees, even in the tropics, 
willthrive in full light, particularly if 
they have grown under this condition 
from the time of planting out. Diff- 
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erent plants, in ithe open, do not, how-— 
ever, employ the same amount of light; 
they are enabled to use the quantity 
that suits them best by placing their 
leaves in such a position, relative to the 
source of light, as to regulate the 
amount falling upon them; or the den- 
sity of their crowns may be increased so 
as to produce a deeper shade for the 
lower and inner branches; or the struc- 
ture of the leaves may be altered, even, 
in order to lessen their power of assimi- 
lation. Tolerance, nevertheless, is not a 
fixed quality, in regard to any one kind 
of tree, since plants may change some of 
their characters in relation to their envi- 
ronment; whilethe latter cannot have any 
effect upon the amount of light which 
is required inherently. 


After treating of these matters, the 
Bulletin mentioned makes short refer- 
ence to the work of Lubimenko and 
of Grafe, which has shown that the 
amount of assimilation carried on by 
the leaf is influenced directly by its 
anatomical structure and by the pro- 
perties of the specialized portions of 
the protoplasm (chloroplasts) contain- 
ing chlorophyll, in their cells. This 
work has also led to cther interest- 
ing conclusions, among which is the. 
fact that the regulation of assimilation 
takes place, in medium diffused light, 
mainly through the influence of the first- 
mentioned course, while the properties 
of the chloroplasts have their greatest 
effect in light at great and small inten- 
sities;and that the latter cause deter- 
mines the stage at which the most use- 
ful amount of assimilation takes place. 


Consideration is given to experiments 
that have been carried out for the pur- 
pose of ascertaining the most useful 
cause of the death, or poor development, 
of undergrowth in forests and woods. 
These have shown that the state is not 
caused by insufficient light alone, but 
by the competition of the roots of the 
large trees ; the effect of the latter is to 
lower the water content of the soil to 
such a degree that the smaller plants are 
prevented from flourishing. This serves 
to explain the effects of thinning in 
closely growing plantations, whereby 
the lessened competition for water 
among the roots permits of increased 
growth on the part of the plants that 
remain. 


As regards the intensity of light need- 
ed at different stages of growth, it is 
a general fact that most trees exhibit 
tolerence when they are young, and that 
as they become older they require more 
light, while the differences between 
various species in this respect become 
more marked. The demand for light 


-why it should receive less attention in 


also changes with the season; more is 
wanted for flowering and fruiting than 
at other times. These matters are such 
as might be expected when it is con- 
sidered that an inerease in the rate of 
formation of tissue entails an enhanced 
rate of assimilation, and thus a greater 
degree of illumination. 


There are several methods of compar- 
ing the amount of tolerance exhibited ~ 
by trees of different species. Among 
these are observation of the density of 
the crowns, of the rate of natural prun- 
ingand thinning under similar conditions, 
of the rapidity of the growth. of the 
ability of seedlings to flourish in the 
shade, and the determination of the 
ratio between the height of a tree and 
its diameter. One of the most useful 
of these methods is the second, namely, 
observation of the rapidity with which 
self pruning of the lower branches 
takes place. As regards the last, the 
ratio is usually termed the relative 
height of the tree ; its usefulness depends 
on the fact that the greater the tolerance 
of a tree, the less is it likely to increase 
in height in a manner disproportionate 
to che rate of growth of its diameter. 
Thus in the case of trees that have died 
under shade, the relative heightis repre- 
sented by a comparatively large number. 


It will be well to mention the effects 
of shading on the leaves of plants, as 
they are given in the work under con- 
sideration. In the first place, it causes 
well-marked changes in the anatomical 
structure ; secondly, as is well known, 
it prevents the leaves from assuming 
their natural green colour. Further, 
shaded leaves show a smaller tendency 
to the production of a crumpled surface 
and of hairs, than thosein bright light, 
while the veins of the former are less 
strongly developed. Lastly, shaded 
leaves are usually thin and limp, and 
do not possess the dense structure of 
those that have received a normal supply 
of light. 

Enough has been said to show that 
the supply of light to plants is of much 
importance in relation to their life-his- 
tory, and that this is the case to such an © 
extent as to influence them in the direc- 
tion of making changes in their structure 
in order that they may adapt themselves ~ 
to the particular circumstances of the 
illumination in which they have togrow. 
This importance is being recognized for 
forest plants, and there is no reason 
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relation to plants, such as cac 
limes, raised in orchard cultivation, and 
to the proper provision of shade trees 
for plants growing under artificial ~ 
conditions. a ee 
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LAC CULTURE AS AN INDUSTRY 
ee, FOR CHKYLON, 


Re By N. WICKRAMARATNE, 


. (Deputed to study Lac Culture at the 
Research Institute, Pusa.) 


In a letter to the Secretary of the 
Ceylon Agricultural Society, Professor 
Dunstan, who had been reporting on 

samples of lac produced in Baroda State 
from the rain tree (Pithecolobium saman) 
_ suggested that lac culture might with 
advantage be introduced into Ceylon in 
view of the fact that all the principal 
‘roads were lined with rain trees. This 
led to a considerable amount of corres- 
pondence on the subject between the 
Secretary of the Ceylon Agricultural 
Society, the Government Entomologist, 
‘and the Imperial Hnutomologist of India, 
which fiually resulted in a decision to 
end an Agricultural Instructor to the 
Agricultural Research Institute and 
Agriculturl College, Pusa, for a training 
in lac culture. Having been selected for 
the purpose, I lett Ceylon on the 10th 
“September and reached Pusa after a 
tedious railway journey onthe 18th. I 
immediately reported myself to the 
authorities, and began my studies which 
included a month’s practical work in the 
field and a course of lectures by Mr. 
-Misera, the lac expert, who is first Assis- 
tant to the Imperial Entomologist. At 
the end of the course I passed the exami- 

nation held on the 19th October entitling 
me to a certificate which I hold. I would 

take this opportunity of expressing my 
- thanks to the authorities at Pusa for 
their courtesy and kindness to me as the 
first Ceylonese student sent to the 
College. 


,. It is interesting to note that the word 
Lac is derived from the Sanscrit ‘laksha,’ 

a “Jac” meaning 100,000 and refers to the 
se large number of insects that emerge from 
rood lac, 


Lac; or Shellac of Commerce, is a resi- 
ous substance produced by a species of 
_ scale insect (Tachardialacca) which lives 
on the tender branches of certain trees. 
These insects suck the juice of the bark 
od secrete the resin. In harvesting lac 
he branches with resinous incrustations 


Dee. _ inks; in the preparation of gramophone 
___ records, in electrical works, and in nu- 
‘merous other ways. 


The residual water in which lac is 
washed contains a dye which was at one 
time very highly valued as a red colour- 
ing matter, and reckoned the chief pro- 
duct of lac collection. But since the 
discovery of synthetic dyesit has greatly 
depreciated in value. 


In 1868-9 Rs.796,655 worth of lac-dye 
and Rs.1,168,739 worth of shellac were 
exported from India, In 1897-8 the export 
of lac-dye was nil, and the export of 
shellac was valued at Rs. 11,935,957. The 
present estimated value of lac annually 
produced, is, according to the Imperial 
Entomologist, nearly six crores* of rupees 
and there is room for very large exten- 
sion of cultivation before the market 
will be glutted by over-production. 

The systematic cultivation of lac was 
begun in India only comparatively lately. 
Before that, lac was a forest product. 
Brood lac is now sent out from the Agri- 
cultaral Research Institute, Pusa, to 
various parts of India and elsewhere, and 
the demand for the services of trained 
hands is on the increase. It is satisfac- 
tory to find it authoritatively stated 
that at its present price lac is a remune- 
rative industry, that the present prices 
are the lowest for eight years, that there 
is a steady demand and a limited source. 
of supply, and that the price is likely to 
remain at least where it is probably to 
advance. The present low market rate 
is considered to be due to special causes 
such as overstocking or cornering, 

The methods of obtaining lac in India 
are three, namely :— 

(1.) By collecting whenever the trees 
which bear natural lac yield a crop, 


(2.) Byinoculating standing trees with 
brood lac and afterwards collecting the 
lac from them. 

(3,) By inoculating trees 
grown for the purpose. 

The following are some of the trees 
best suited to lac cultivation in India; 
and as they are found in Ceylon they 
might be similarly used here :— 

Indian Sinhalese Botanical 


specially 


Name. Name, ame. 
Kusum Kon Schleichera trijuga 
Palas Karanda Butea frondosa 
Ber Masan Zizyphus jujuba 
— Ingasaman Fithecelobium 
, saman 


Kon lac is considered the best, and the 
tree is a heavy yielder. Karanda and 
Masan stand heavy pruning which is 
necessary for the production of new wood. 


* A crore = 10,000,000. 
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Ingasaman does not need pruning to the 
same extent, since it produces succulent 
branches practically all the year round 
which enables two crops of lac to he 
taken in a year. 


The chief point in lae culture is its 
jnexpensiveness. The work takes up 
comparatively little time, so that it need 
not interfere with the growers’ ordinary 
occupation. Further, the necessary tools, 
etc., are cheaply procured or made. 
Again, only a short preliminary training 
is necessary. 


When we come to consider the possi- 
bility of cultivating lac in Ceylon, we 
have to first compare the climate with 
that of India. There are three distinct 
seasons in the parts of India where lace 
is cultivated, viz., a cold season, a hot 
season, and rainy season. 


Hot winds and a temperature above 
100° are injurious to the successful cul- 
tivation of lac, while a moderate climate 
is favourable, 


In India lac is cultivated in Assam, 
Bengal, Central Province, United Pro- 
vinces, Sindh, Punjab and Behar, 


At Pusa, where it has been grown 
successfully for the last five years for 
purposes of research and experimental 
work, the seasons are as follows:—A 
cold season which begins in October and 
lasts till the middle of March, a hot 
season of three months lasting till June, 
a rainy season from July till the end 
of September. The average annual rain- 
fall is 45” and the temperature rarely 
rises above 100K. Two crops are taken 
in a year, one called ‘‘Kartiki” in the 
beginning of October (from inoculation 
done in Juneand July), and the other 
called ‘‘Baisaki” in June-July (from 
inoculation done in October) correspond- 
ing to our “ Yala” and ‘‘ Maha” seasons. 


In Ceylon where conditions appear 
to be favourable we shall have to deter- 
“mine our own seasons after making 
trials in several localities. These trials 
might commence in June next when a 
consignment of breed lac is expected 
from Pusa. 


The following rough estimate of in- 
come and expenditure will give some 
idea of the financial side of lace cultiv- 
ation. It is based on a lowaverage yield 
of 4 lbs. of stick lac per tree and a valu- 
ation of 55 shillings a hundredweight of 
Rain tree seed lac as quoted by Pro- 
fessor Dunstan :— 
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Cost of inoculating 22 trees 


(1 man 3 days) ... ee 
Removing incrusted bran- 
ches or stick lac from tree 
(1 man 2 days)... ws 1 00 
Scraping (1 man 4 days) 2 00 
Washing (1 man 4 days) 2 00 
6 5 
Yield of 22 trees at 4 lbs. per 
crop 88 lbs. of stick lac pro- 
ducing 56 lbs. (4 ewt.) of 
seed lac valued at 35 shil- 
lings per cwt. ... a 20 62 
Expenditure 6 50 
14 12 


The expenditure on brood lac will have 
to be incurred only atthe start. The lac 
collected from the brood lac sticks may 
come to about 20 lbs. which will cover 
the cost of brood. To the above, the cost 
of pruning trees other than the rain tree 
will have to be added. This will be 
about Rs. 2. The only other expenditure 
for a beginner will be the value of a 
couple of knives, say Rs. 2. 


In the above estimate twenty-two trees 
have been taken as the number that can 
be inoculated by one man without out- 
side labour while attending to his ordin- 
ary work, and the yield as 4 cwt. of 
seed lac. The value of lac dye is not 
reckoned. 

There are over 3.600 miles of road way 
in Ceylon, and along most of the roads 
the rain tree has been planted fo1 shade. 
Taking 8,000 miles of road and 182 trees 
per mile (if planted at 40 feet apart) and 
4 ewt, of seed lac from 22 trees (one mile 
of road yielding~8 cwt. of seed lac) the 
3,000 miles would give 9,000 cwt. This 
valuing at the rate of Rs. 40 a ewt, will 
give Rs.360,000 and when 4 is deducted for 
expenses, there should remain a profit of 
Rs. 240,000. The trees may be leased out 
in groups of 22 or by the mile. ; 

Bat, before these estimates can he 
seriously: considered, it is necessary to 
ascertain by actual trials the feasibility 
of carrying on lacculture in Ceylon; that 


is to say tc ascertain whether our insular” 


situation and climatic conditions are 


likely to favour or retard the industry. — 


With a view to securing some definite 
knowledge on these points, I am submit- 
ting to the Secretary of the Ceylon Agri- 
cultural Society (1) a proposal to carry 
out trials under my supervision in the 
Hambantota district, aud (2) a memoran- 


dum in which I have indicated full details — 


of the process of lac culture, according 
to the trees available for the purpose, 


ee eee 
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SUPPLEMENTARY NOTE ON THE 
PROPOSED INTRODUCTION OF THE 
LAC INSECT INTO CEYLON. 


By E. E. Green. 
(Government Entomologist, Peradeniya.) 


ag al 

~——s Mr. Wickramaratne’s paper gives, in a 
_——seoncise form, a useful account of lac 
~~ eulture in India, and clearly shows that 
~~ if established in Ceylon—it should 
4 lead toa profitable industry peculiarly 

__ adapted to the capabilities of the native ° 

cultivator, When once the initial diffi- 


Py. culty of introducing the insect shall 
have been overcome, I see no reason 


_ why the culture of lac should not be 
___ undertaken successfully in Ceylon. The 
differences in our climate and tem- 


perature are insignificant, though some 
_ slight alteration of seasons may have to 
_  beadopted. <A very closely allied species 
ae (possibly merely a local race) of lac 
_. insect already occurs in Ceylon. It fre- 
- qguents more especially the ‘K6n’ tree 
 (Schleichera trijuga); but the same 
species (Lachardia albizzice) occurs— 
_ though less frequently—upon the folluw- 

- ing Ceylon trees :— 


|. Albizzia 


_  __ stipulata, ‘Kabal-mara’; (Indigenous) 
——— Aalrvetum 


_ decipiens, ‘Pehimbiya’; Do. 
Croton awo- 

—  maticum, ‘Keppitiya’; Do. 
ro  Harpullia . 
ie _cupanioides, ‘Na-imbul’ ; Do. 
+ Mangifera 

~— andiaca, ‘Mango’; Do; 
sd Nephetium 

p> litchi, ‘Litchi’; (Introduced) 
_. Theobroma 
cacao, ‘Cacao’ ; Do. 


oe _ and, probably, upon many other species. 


_ Of the trees mentioned. Schleichera, Har- 
be _ pullia and Nepheliwm belong to the 
Same natural order (Sapindacee), and it 
is probable that the insect would flourish 
upon such allied species as Sapindus 
erectus, S. laurifoliws (‘Kahapenela’), 
_ Wephelium longana (‘Mora’), and Do- 
_ donea viscosa (‘Kta-werella’),—all of 

_ which are indigenous plants in Ceylon. 


 . Our Ceylon lac is already utilized 
locally for the ornamentation of cere- 
____monial staves, native furniture, toys, 
ete, ; but the industry is avery small 
one, aud none of the product is exported. 
 Lachardia albizzie does not produce 
such a plentiful incrustation of lac as 
_ does the Indian form (T. lacca), It is 
principally on this account that the 
totroduction of the Indian lac insect 
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is desirable. My attention was early 
directed to this subject, and repeated 
unsuccessful attempts have been made 
to import living lac insects from India. 
These attempts date from the year 1900. 
The failure has usualy been attributable 
tc delay in transport, resulting in the 
premature emergence and death of the 
swarm of young insects. 


In July last, however, a consignment 
of living brood lac, collected from ‘ Kon 
trees, was received from the Forest 
Ofticer, Raipur Division, India. The 
insects were just commencing to swarm, 
and the bundels of encrusted sticks 
were immediately attached to branches 
of ‘Kon’ trees (Schleichera) growing in 
the Peradeniya Gardens. The young 
larvee quickly migrated on to the living 
branches and formed dense clusters at 
various points. The clusters, however, 
gradually decreased in size, and no 
growth of the individuals was observed. 
Within two months the insects had 
completely disappeared. A few sticks 
were attached—as an experiment—to a 
‘Peepul’ tree (Hicus religiosa) and to 
Filictum decipiens, with no better result. 


I can offer no explanation of this 
failure. The insects were received in 
good condition ; they were transplanted 
onto trees of the same species from 
which they had been collected in India ; 
and the young insects successfully trans- 
ferred themselves to the living branches 
and showed good promise of establish- 
ing themselves; but no further develop- 
ment occurred. The trees upon which 
they were placed were infested by ‘ Red 
Ants’ (Zcophylla), but these ants do not 
usually prey upon Coccids. On the 
contrary, they are in the habit ot con- 
serving such insects for the sake of the 
sweet liquid that they excrete, and 
they might have been expected to assist 
in the distribution of the young lac 
iusects. 


But such failures should not be 
accepted as final. Repeated attempts will 
surely prove that the difficulties are not 
insuperable; and the probable benefits 
of the introduction should outweigh any 
question of initialexpense. Itis possible 
that the proposed efforts to inoculate 
our ‘Inga Saman’ trees may be more 
successful. Should the transport of 
living insects upon sections of branches 
be again unsuccessful ; it may be possible 
to import young trees upon which the 
insects have been already established. 


Care should be taken to eliminate the 
parasites that commonly attack the 
insect in India, though similar parasites 
already infest our local lac insect in 
Ceylon; 
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GROWING CUCURBITS, 


By Dr. J, C. WHITTEN, 


Professor of Horticulture, University of 
Missouri. 
(Fourth Annual Report of the Missouri 
State Board of Horticulture, 1910.) 


The cucurbits, including cucumbers, 
cantaloupes, melons, etc,, have similar 
requirements, and are all cultivated 
very much alike. They require a light, 
mellow warm soil. A sandy loam is 
best. If grown in a heavy clay loam, 
it must contain much vegetable fibre in 
order to make it loose and spongy. 
They are fai:ly rank feeders, and the 
soil should be rich. Indeed, much of the 
damage done by insects and diseases will 
not be noticeable if these plants have 
enough soil fertility to keep them grow- 
ing rapidly from the start. On the 
other hand, grown in a poor soil so 
the plants are weak, it is almost impos- 
sible to keep them free from insects and 
disease. Sod-land turned under is an 
excellent place for these vine crops. 


Asatule, land should not be planted 
to any of the plants of the gourd family 
for more than one year in succession. 
This is particularly true of watermelons. 
If watermelons are planted more than 
one year in succession, the grower rarely 
ever realizes profitable crops. Growing 
plants of the gourd tamily then, should 
be part of a general farm rotation; 
growing a single crop of the gourds and 
following this with such crops as corn, 
wheat and clover. ‘The farmers are 
finding a good rotation to be melons, 
or one of the gourd group, corn, wheat, 
clover and then melons again. 


The land should be ploughed in the 
fall if possible. It should be harrowed 
and worked carefully in spring from 
the time it becomes workable until 
the melons or other gourd crops are 
planted. This will kill most of the weeds 
and will settle the soil fine and compact 
below, leaving a good seed bed on top: 
The cheapest cultivation that can be 
given such a crop is the disking and 
harrowing of the soil by way of pre- 
paration before the crop is planted. 

None of the gourd crops should be 
planted until the weather and soil are 
Warm, as none of them will stand frost. 
Ordinarily in chis State, they may be 
planted during the last half of April or 
very early in May. They are usually 
planted in check rows; the distance 
apart varying from 5 or 6 feet each way 
for cucumbers to 8 or 12 feet apart for 
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melons. Perhaps the most convenient — 
method is to cross-furrow the land at 

the distances suggested above. Where 

the furrows cross the hills can be made. 

The earth should be scooped out and a 
shovelful of manure applied if it is 

available. The soil is then thrown over 
this manure so the top of the hill is 

level with tke surrounding soil. Six to 

twelve seeds should be planted in each 

hill in order to secure a full stand of 

plants, and also to give opportunity for 

selection of the best plants, when the 

poorer ones are thinned out. When the 

third or fourth leaf is well developed, 

the plants shouid be thinned, leaving 

four plants to the hill for cucumberg 

and one or two for melons. 


The early cultivation may be fairly 
deep, while the plants are young, and 
before their roots begin to spread. Not 
infrequently early in the season, rainy 
weather may prevent cultivating until 
weeds get a start. If the early culti- 
vating is deep, these weeds may be more 
readily killed if they once get estab- 
lished. Later cultivation should he 
shallow so as not to break off the roots 
of the plants, once they begin to spread 
out between the rows. In order to 
maintain shallow cultivation, it should 
be frequent. After every rain, the crust 
should be broken as quickly as the land 
can be worked. : 


Frequent cultivation early lets the 
spring rains soak into the ground in- 
stead of allowing them to wash off from 
the surface. This enables the grower 
to store up the early rains of the spring 
deep into the soil below. The shallow 
dust mulch maintained on top later in 
the season saves this moisture in the 
soil, so it will be available for the plants 
during the dry weather of July or 
August, 


The most common insect enemy of 
these crops in this section is the striped 
cucumber beetle, Usually, this insect 
may readily be kept in check if the soil 
is rich so the plants grow rapidly,.and 
if frequent cuitivationis given to keep 
the dust on the surtace. The cucumber 
beetle does uot like dust. On small 
areas, he may be kept down by sprinkl- 
ing air slacked lime or askes arourd the 


hills and re-applying if after rains have ~ 


wet it down. In largecommercial areas, 
the growers depend upon soil dust main- 
tained by cultivation todrive the insect 
out of the field. On a dry day, culti- 


vation may begin on the side of the field __ 
next to the wind, when the insect, to — 
escape the dust, will go with the wind 


ee 
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.) , Aieaas the field. Following up this 
cultivation will drive the bulk of 
_ them off the field entirely. The fine 
dust maintained on the surface and 
scattered over the plants will prevent 
his return until the dust is laid by 
‘subsequent rains. As the vines begin 
- to run, cultivation can be continued 
only in one direction; the vines being 
- laid lengthwise of the cultivated rows. 


The gourd crop on thin soils responds 
to artificial fertilizers. The fertilizer 
should contain nitrogen, phosphorous 

and potash. The proportions vary some- 
what with the character of the soil. 
- Most of our Missouri soils contain abun- 
- dant potash for most farm crops. The 
gourd family, especialiy watermelons, 
feed abundantly on potash, however, 
and ordinarily they will respond well to 
i ite application. A mixture that will 
pou tain the equivalent of the following 
be found adequate to most Missouri 
Bee G60. lbs. Muriate of potash, 75 lbs. 
bone meal, and 75 lbs. Nitrate Soda per 
“Tf desired, the equivalent may be 
secured through the use of Sulphate 
of Potash, Acid Phoshate and dried 
blood. Itis more economical, however, 
_ tokeep up the fertility of the soil by 
using clover frequently i in the rotation. 
Where barnyard manure is available, no 
ther fertilizer will be needed. 


- MANURE FOR THE VEGETABLE 
GARDEN., | 


(From the Queensland Agricultural 
; Journal, Vol. XX VII.,Part 38, 
September, 1911, ) 


Amateurs are often troubled about 
what fertilisers to use and how much. 
The most simple way out of the diffi- 
culty is to buy a good general garden 
manure—one that contains the three 
eens of phosphoric acid, potash, 
and nitrogen, Now asto quantity, in 
the first place we have to remember 
that 3 lb. to the square yard is 2,400 lb., 
or over a ton to the acre, which is sucha 
very heavy dressing thatit could only 
- be afforded on enn | with in- 
ti a 


ense cultivation. lb. seems a 


bake ‘dressings are far preferable to one 
ais dosing. In fact, itis a standing 
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rule that plants, like weak children and 
sick people, are injured, and not streng- 
thened by too much and too strong food. 


Many an amateur, in fact, kills his 
plants with too much strong manure. 
“T thought I would havea grand crop 
of lettuces,” said aman on the tramcar 
recently ; ‘‘I got fine plants and a cwt, 
of superphosphate, and [ put a jamtin- 
ful of superphosphate for each plant, 
but nearly every one died, and the rest 
are miserable, stunted things.” He 
asked if I could tell him why, and I did. 
It he had used a small tea-spoonful of 
the superphosphate for each plant and 
mixed that with the soilfor6 in. all 
round, he would probably have vbtained 
the results he wished, especially if he 
had watered them once a week, as they 
grew, with weak extract of cowdung or 
fowl-manure. 


Itis well to recall the fact that there 
are 2,240 lb. in a ton, and 4,840 square 
yards in an acre- Therefore, to apply 
1 ib, of manure to a yard is equal to 
over 2 tons 3 cwt. tothe acre. A quarter 
of a pound to the square yard is over 10 
cwt. to the acre, and 1 oz, to the square 
yard is over 23 cwt. to the acre. It may 
be roughly stated that it will not be 
wise to go beyond 41b. to the square 
yard of any artificial manure at one 
application, and 1 oz. tothe square yard 
ot sulphate of ammonia, nitrate ot soda, 
or potash is as much as anyone ought 
to use. 


1t must be remembered that the condi- 
tion of the manure isa very important 
consideration in deciding how much 
may be applied. Thus bonedust treated 
with sulphuric acid is bone superphos- 
phate, or tbe ‘dissolved bone” of 
Kaglish writers, and the difference is 
that in the latter case the phosphate of 
lime is rendered soluble in water and 
there is free sulphuric acid present, 
Now, we might apply 10 tons of bone- 
dust to the acre of cabbages without 
injuring them. We would simply be 
wasting the bonedust, but if we applied 
10 tous of superphosphate our crop 
would in all probanility suffer. So in 
the case of stable, cow, sheep, or fowl 
manures. Too heavy dressings of these 
substances applied fresh are injurious, 
but if they are thoroughly well rotted 
and rendered mellow with age they can 
be applied in almost any practicable 
quantities. Then, again, some crops 
are gross feeders, and will thrive in 
manure which would kill more delicate 
plants,—“ Garden and Field,’, 


ADDRESS READ BEFORE THAE 
PLANTERS’ ASSOCIATION OF 
PASSARKA, ON THE SUBJECT 
OF “BIRD LIFE AND ITS 
EFFECT ON OUR INDUSTRIES.” 


By E. ERNEST GREEN, 
Government Entomologist, 


GENTLEMEN,—I have been asked to 
address you, this morning, on the subject 
of ‘‘Bird Life and its HKffect on our 
Industries.’ This is a rather wide 
subject—if taken literally. But I believe 
that I shall meet your views by inter- 
preting the word ‘industries’ as limited 
to the planting industries of Ceylon: 
and, from the report of your previous 
meeting, I gather that the question has 
arisen more particularly with regard to 
the presence or absence of Grevillea 
trees on your estates. 


Itis certain that the more trees you 
have about the place, the larger will be 
the number of birds that will frequent 
the neighbourhood. It is only a tew of 
the smallest species of birds that can 
find congenial cover in an area of low- 
growing tea bushes, and even these 
species prefer to nest in larger trees 
where they are less liable to disturbance. 


But if there is any special objection to 
the Grevillea tree, from the planting 
point of view, there are other trees that 
would serve the purpose of the birds 
and of the planter at the same time. 
The ‘ Dadap’ tree (for instance), while 
affording grateful shelter to bird life, 
and providing a rich store of nitrogenous 
material for tbe benefit of the tea, is not 
liable to generate the root diseases 
that occasionally spring from decaying 
Grevillea stumps. If the Dadap is 
unsuited tothis elevation, there must 
be various species of Accacia that could 
take its place. 


In the ‘ Yearbook of the United States 
Department ot Agriculture, 1909,’ there 
is a paper on *‘ Piants useful to Attract 
Birds and Protect Fruit,” ‘This. paper 
Opens with the statement that ‘‘ Birds 
play a very. important part in the 
economy of nature, and by their des- 
truction ot insects lend material aid in 
keeping the balance true, Both the 
farmer and the orchardist are greatly 
indebted to birds for the destruction 
of insects and weed seed, and nowhere is 
the nature and extent of this indebted- 
ness more fully appreciated than in the 
‘United States.” ee the paper has 
been compiled’ to meet the requirements 
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of the Amerian Agriculturist and many — 
ot the recommendations are impractic- 
able in Oeylon, I may quote a tew 
extracts that are of more genera 
applicability :— +N | 
“It should be borne in mind that 
smoothly trimmed hedges and the stiff 
trees of a formal garden are not nearly | 
so attractive to birds as untrained - 
bushes and tangled thickets.’ On the wy 
ground that most insectivorous birds 
retresh themselves with a _ certain 
amount of fruit and are consequently 
attracted by trees that produce edible 
fruits and berries, the writer gives a 
list of berry-bearing trees suitable for 
cultivation in America. With the ex- 
ception of the Mulberry tree, this list 
would be of no use to usin Ceylon. But 
there are many wild shrubs that might be 
allowed to remain in ravines and waste 
land to attract our local birds, Lantana 
berries are much sought after by 
bulbuls which are also very useful des- 
troyeis of small insects. ‘The Lantana 
plant requires no encouragement and 
may perhaps be considered a troublesome 
weed. But we have another and equally 
attractive shrub that is not open to 
these objections. Its scientific name is 
Debregeasia and it is known to the 
Sinhalese as ‘Gas-dul. It flourishes 
naturally in every ravine and may be 
recognized by its narrow willow-shaped ; 
leaves (greyish beneath) and the coral- | © 
like orange berries that cluster thickly — 
along the stalks of the plant, 


It is impossible to estimate even ap- - 
proximately the benefits that we derive, | ; 
directly or 1ndirectiy, trom the activities 
of the tamiliar birds of the country. It 
is only when—through gross ignorance - 
or mistaken ideas of economy—they have ~ 


been destroyed or driven away, that ; 
their services are properly appreciated. ys 
Much attention has been drawn to this q 
subject, recently, in Huropean countries. j 
Amongst other Societies, the Brent tg 


Valley Bird Sanctury Committee has 
been active in encouraging and prees 
ing birds on the borders of London, 
This Society has devised various in- 
genious nesting boxes which areattached 
to the trees to attract tits, nutnatches 
and other insectivorous birds, 


- Itis not only the purely insectivorous 
birds that are useful tous. Many birds 
preter a mixed diet of fruit, seeds and ~~ 
insects. Such might perhaps be consi- — 
dered doubtful friends to the agricul- 
turist: but it is probable that they pay 

well tor their board and lodging by 
their assistance in checking insect pests, 


Itis beidectallyy at the breeding season, 
_ when their nests are full of clamouring 
_ youngsters, that such birds turn their 
attention to insects. 


I have recently read a note describing 
how, in one of the European countries 
(Hungary, I belive), the sparrows and 
- other small birds had been exterminated 

under the mistaken idea that they did 

more harm than good. Asa result, insect 
_ pests increased to such an alarming 
- - extent that measures are now being 

adopted, at vast expenses, to reinstate 
the feathered friends of the farmers. 


With the possible exception of the 
pigeon tribe nearly all frugivorous and 
graminivorous birds vary their diet 
with insects. The cace against the much- 
abused sparrow is still an open one. 
There is no doubt that the vast flocks 
of sparrows that abound in Eugland do 
an enormous amount of harm in the 
harvest fields, and still more—indirectly 
__ —bhy their pugnaceous habits which tend 

> to drive away the more strictly insecti- 
-yorous birds. (The sparrow may be 
of great value in countries where grain 
_ erops are not cultivated, or where there 
ic may be an insufficient natural provision 
- of more useful species. But in Ceylon, 
where Passer domesticus is an alien and 
yes we are blessed with many insectivorous 
_ birds, its increase should be sternly dis- 
uA couraged. I suppose there is no country 
in the world to which the common spar- 
row has not been introduced—usually 
unintentionally. It makesitself at home 
on elmpping and travels freely from 
port to port. 
- appearance in Ceylon is lost in obscurity. 
It probably came over ‘ with the Con- 
queror’—or one of them. Our local 
eee is believed by Legge to have in- 
. vaded us from the Indian Continent. 
~ Considering the number of years that 
‘itmust have been with us, it does not 
appear to have increased so rapidly as 
might have been expected. Possibly 
beasts and birds of prey may find it more 
- easy of capture than are the indigenous 
birds that have learnt the ways of their 
enemies by the experience of countless 
generations. I am inclined to think, 
however, that the sparrow shows signs 
of decided increase in parts of the Uva 
_ Province. I have noticed comparatively 
large flocks of them, when coaching from 
Bandarawela to Badulla. The multipli- 
cation of a new introduction may be very 
slow at first bunt, with an inherently 
dominant species, a stage may arrive 
_ when the prolificness of the species 
exceeds the wastage and thereis then 
no efficient check to its rapid increase. 
If this should happen in Ceylon, the 
_ Sparrow might become a serious menace 
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to rice cultivation, With this view, it 
would be wise to check the further in- 
crease of these birds, by destroying their 
nests at every opportunity. 


I should not advise such action in the 
case of a truly indigenous species, how- 
ever obnoxious it might appear. In mat- 
ters of the distribution of fauna, nature 
knows her own business better than we 
do, and artificial interference with her 
methods is often followed by unexpected 
and disastrous consequences. The whole- 
sale destruction of hawks and owls has 
been known to result in a devastating 
plague of field mice. 


The introduction of new birds, how- 
ever innocent they may appear to be, 
should uot be permitted without careful 
consideration by experts, and should 
certainly aot be left to the caprice of 
the individual. A notable instance of 
mistaken action of this nature occurred 
in the Seychelles, within comparatively 
recent years. At one time, rice- and 
grain of various kinds—sufficient to sup- 
port the population—were grown in the' 
Islands. Birds, especially pretty birds, 
were somewhat scarce; so some xstheti- 
cally inclined individual thought that he 
was conferring a benefit upon the commu- 
nity by importing and liberating a small 
flock of ‘Cardinal finches’ from Mada- 
gascar. This beautiful flame-coloured 
bird flourished exceedingly in its new 
home and increased enormously in num- 
bers. Being exclusively a grain feeder, 
itsoon worked such havoe that, for many 
years, the cultivation of rice has been 
completely abandoned. Formerly, the 
Islands were self-supporting in the 
matter of rice. Now; every bushel of 
rice that is consumed in the place has to 
be im ported. 


To return to beneficial birds, fresh 
knowledge of insectivorous habits is con- 
stantly being accumulated. The British 
Grouse, at one time believed to feed 
exclusively upon heather, is now known 
to consume enormous numbers of insects 
during the summer months. Young 
grouse are said to live almost entirely 
upon insect food. Hven the smaller 
hawks and owls are large consumers of 
insects, especially of beetles and cater- 
pillars, in Ceylon, every bird that 
flies takes toll of the winged termites 
which appear, at times, in such _ pro- 
digious numbers. Kestrels have been 
observed catching the large cockcha- 
fers whose larve are sometimes so 
destructive to the roots of plants. 
When investigating an outbreak of the 
‘Spotted Locust,’-ar animal that, from 
its brilliant colouring and evil smell, 
might be expected to be most nauseous, 
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and is certainly avoided by most birds— 
I was informed by a careful observer 
that numbers ofa large hawk (species 
undetermined) appeared at the time of 
the swarms and fed upon the locusts. 
Kingfishers also vary their diet with 
beetles of many kinds. The thrush 
tribe, though sometimes condemned for 
their partiality to fruit, pay for their 
dessert by their incessant war against 
slugs and snails. OCuckoos and their 
cousins the ‘Ooucals’ (of which our 
‘Jungle’ or ‘ Pheasant Crow’ isafamiliar 
example) devour large numbers. of 
caterpillars as a set-off against their 
nest-robbing habits, I can remember 
shooting a cuckoo, in the days when 
Ceylon was rejoicing in_ the Cinchona 
boom, and finding its stomach packed 
with the huge green caterpillars of the 
‘Cinchona hawk moth.’ The Ceylon 
Crow has, on more than one occassion, 
proved a blessing to tea planters in the 
Kelani Valley districts. When ‘Nettle 
Grub’ was ravaging these estates, daily 
flights of crows used to arrive, each 
morning, from Colombo, to yorge upon 
the caterpillars. I have been told that 
many of them became so replete that 
they could scarcely fly. A _ similar 
immigration of crows was observed 
during a plague of ‘ Lobster’ caterpillars 
in the Kalutara district. 


To list all the species that are known 
to feed more or. less upon insects in 
Ceylon would be aimost equivalent to 
compiling a catalogue of the birds of the 
Island. I must content myselt by men- 
tioning only some of those that are more 
exclusively insectivorous. 


It will be unnecessary for me to specify 
the individual names; nor will you be 
particularly interested in the correct 
scientific names. I here givea list of 
the number of species of the birds that 
devote themselves more particularly to 
an insect diet, arranging them in families 
by their popular names :— 


Woodpeckers, 
Cuckoos and C 
Trogons, 
Hoopoes, 
Rollers, — 
Bee-eaters, 
Swifts, 

. Nightjars, 
Shrikes, 
Minivets, 
Drongos, 
Flycatchers, 
Robins, 
Thrushes, 
Bulbuls, 
Warblers, 
Tits, 


as 10 species. 
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33 
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59 
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-Nuthatches, 
Sunbirds, 
Flower-peckers, 
W hite-eyes, 
Swallows, 
Wagtails, 
Pipits, 

Wood Swallows, 
Painted Thrushes, \ 


This makes up a total of 137 distinct 
species of birds ready to assist the agri- 
culturist in the task of keeping the 
teeming insect world within reasonable 
bounds. Some of the species that I have 
included in my list are extremely rare, 
and others are confined to particular 
localities, but it is probable that at least 
half of them may be found within the 
boundaries of the Uva Province. 


Although, as I have said, it is difficult 
to estimate the exact debt that we owe 
to the agency of birds, we know enough 
to assert, with confidence,that a country 
without birds would be a_ desolate 
country indeed. Hvery green thing 
would soon be devoured by the hordes 
of insects that would multiply without 
hindrance, and man himself would soon 
be driven from the desert that would be 
evolved, 
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LEGISLATION AGAINST INSECT 
PESTS AND PLANT DISEASES, 


(From the Nature No. 2195, Vol. 88 . 
November 238, 1911.) ¢ 


The effect to secure national legislation 
to keep out new and dangerous insect 
pests or plant diseases which may be 
brought in with imported nursery stock 
has been actively favoured by the U.S. 
Department of Agriculture, just as the 
department in the past has promoted 
and secured legislation enabling it to 
exclude from the country diseased 
animals or to quarantine and stamp out 
animal diseases whenever such have 
appeared. In the case of domestic 
avimals, the exercise of these powers 
has brought enormous benefit, and has. 
worked entirely satisfactorily to the 
live stock industry. Itis, reasonable to 
believe that like benefits to fruit and 
forest interests, including the nursery ~ 
business, will undoubtedly come from 
similar legislation to exclude insect pests 
and plant diseases. 


The immediata danger which led to 
the recent effort. to secure legislation 
was the discovery in 1909 of theabundant — 
importation and wide distribution into 
the United States of nursery stock 
infested with brown-tail moth nestsand 
occasional egg masses of the gipsy moth, __ 
During the year 1909 and 1910 such ~— 
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infested stock was carried into twenty- 
two States, covering the country from 
_ the Atlantic. seaboard to the Rock 
7 Mountains. During the first of these 
i, years no fewer than 7,000 winters-nests 
of the brown-tail moth, containing 
approximately 3,000,000 larve, were 
- found in shipmentsinto New York State 
alone —seed material enough to infest the 
whole United State within a few years. 
_. During the second of these years 617 of 
these nests were found on nursery stock 
shipped into the State of Ohio, anda 
much larger nu nber, approximately the 
_ same as the year previous, were again 
-sent into New York. Smaller numbers 
_. of these nests, proportioned to the 
- amount of nursery stock received, were 
sent into other States east of the Rocky 
Mountains during both these years. 
Fewer brown-tail moth nests were 
received during the season just ended 
- __ (1910-11), owing to the agitation in this 
country and more strict supervision by 
foreign Governments. 
So far as possible, this stock, as 
voluntarily reported by customs officers 
and railroads, has been examined and 
_ the brown-tail nests removed or des- 
. troyed by State authorities, or, where 
_ these were not available, by agents of 
the Bureau of Entomology of the United 
_ States Departmsant of Agriculture. 
. Undoubtedly many shipments have not 
Sy been reported or examined, and it is 
4 quite probable that local infestation has 
_ already started at different interior 
___ Points. The history of both the gipsy 
_ and brown-tail moths in New England 
‘ shows that these insects may be pre- 
- sent for several years without being 
a > noticed, slowly again headway, and then 
_ suddenly develop their full power of 
___ destructiveness. 
a mf It isscarcely necessary to comment on 
_, the danger from the careless introduc- 
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- orchard and forest pests. In a limited 
_ district in New England more than a 
million dollars a year have been spent 
for a long period 


Be apnually to endeavour to clear them 
_ from the border of main high ways 
and thus 


imported nursery stock. 

__As further illustrations of the constant 

‘risk from lack of legislation may be 
_. mentioned two very recently introduced 

17 


__ tion and wide distribution of these two - 
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insects which will undoubtedly prove 
very expensive pests in future years, 
The Kuropean alfalfa leaf-weevil, on the 
authority of the entomologist of the 
Utah Experiment Station, Mr.Titus, was 
probably brought into Utah on _  pack- 
ing of nursery stock or other merch- 
andise from Europe. This leaf-weevil 
has already destroyed much of the 
value of the important alfalfa crop 
of Utah, and is spreading into adjacent 
States, The other illustration is the 
Oriental cotton scale (Pulvinaria psidit), 
probably the worst scale pest of citrus 
and other subtropical plants in Southern 
Asia. This scale insect has recently 
been introduced into Florida on im- 
ported stock, and is already wel! esta- 
blished there. 


New plant diseases, against the en- 
trance of which there is at present no 
bar, may even more seriously jeopardise 
the farm, orchard and forest products 
of this country. Imported potatoes from 
Newfoundland are now bringing in the 
potato wart disease, which wherever it 
has_been introduced in Europe, and also 
in Newfoundland, puts a stop to potato 
culture. The importation of white-pine 
seedlings is now bringing in the European 
white-pine blister rust, which, if estab- 
lished and disseminated, will destroy 
much of the value of our white-pine 
forests. Absolute quarantine against 
these two: plant diseases is the only 
means of keeping them out. The chest- 
nut disease, now practically shown to 
have been introduced on trees imported 
from Japan, illustrates what may 
quickly happen from such unchecked 
introductions. 


More than half of the important insect 
enemies and plant diseases now estab- 
lished inthe United States have been 
brought in on imported nursery stock, 
and new insect enemies and new diseases 
are being thus introduced every year. 
Twenty different insect pests, new to 
the United States, some of them very 
formidable in the Old World, have been 
intercepted in the inspections of the 
imported material by this department 
this year, and this does not include the 
introduction of brown-tail moth nests 
and other European pests with imported 
seedling stuck. 


A properly enforced quarantine and 
inspection law in the past would have 
excluded many, if not most, of the 
foreign insect enemies and plant diseases 
which are now levying an enormous 
annual tax, amounting to several hun- 
dred million dollars, on the products of 
the farms and orchards of the United 
States, | 
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In spite of the many pests which have 
already gained foothold and the control 
of which will be a permanent annual 
charge on production, there remains 
many otherinsect pests and plant diseases 
with equal capacity for harm which, 


fortunately, have not yet comein; and — 


it is to protect from these new dangers 
that legislation is now sought, not with 
the intention of prohibiting the trade 


in imported stock, but to throw such’ 


safeguards around it as will most protect 
both the importers and the subsequent 
purchasers of such stock. 


The insect pests and plant diseases 
that have come in are probably here 
for alltime, but certainly no reasonable 
objection can be made to the effort to 
safeguard the future. The conscientious 
importer will be benefited, and the home 
producers, the dealers, and all the great 
fruit and forest interests will be pro- 
tected by suitable inspection and quar- 
antine legislation. 


The San Jose scale {had become estab- 
lished in California on stock introduced 
from China about 1870, and was known 
to be one of the most serious of orchard 
pests. With proper supervision and 
quarantine it undoubtedly could have 
been limited to the Pacific Coast in- 
definitely. A quite unimportant import- 
ation of stock from California by a 
prominent Missouri nurseryman in the 
early nineties established this scale in 
several eastern nurseries, and this led 
to the first concerted effort to obtain a 
national quarantine and inspection law. 
The failure to reach an agreement 
among the nurserymen, fruit-growers, 
and entomologists as to suitable legisla- 
tion prevented anything coming from 
this effort, although several Bills were 
introduced in Congress from time to 
time. In the meantime, the San Jose 
scale became so widely distributed by 
transportation on nursery stock that 
quarantine against this insect was no 
longer practicable; and the United 
States is now being taxed, and probably 
will be for all time, many million dollars 
annnally because there was no law 
under which stronghold could have been 
taken of this danger at the outset. 


As elsewhere noted, the recent effort 
to'secure legislation followed the entry 
and wide distribution in the United 
States of brown-tail moth nests on 
nursery stock, chiefly from northern 
France. The discovery about the same 
time of the entry of the potato wart 
disease trom Newfoundland, and the 
white-pine blister rust, chiefly from one 
district in Germany, greatly emphasised 
the immediate need for Federal control. 


district to exclude diseases or insect 
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In the measure now before Congress, 
inspection of imported nursery stock 


is left to the different States instead of — 


being undertaken by the Federal Govern- 
ment. A complete system of notifi- 
cation is provided for, however, both 
through the requirement of a permit 
and by subsequent advices to be given 
by the customs offices, the broker or first. 
receiver of the stock, and the common 
carrier transporting it. 


The first clausa of the Bill is as — 


follows :—It shall be unlawful for any 
person, firm, or corporation to import or 
offer for entry into the United States 
from any foreign country any nursery 
stock unless, untila permit shall have 
been issued therefore by the Secretary of 


Agriculture, under such conditions and | 


regulations as the said secretary ma 
prescribe, and unless such nursery ars 
shall be accompanied by a certificate of 
inspection in manner and form as re- 
quired by the Secretary of Agriculture 
from the proper official‘of the country 
from which the importation is made to 
the effect that the stock has been ins- 


pected and found free from injurious ~ 


plant diseases and insect pests: Pro- 
vided. That this section shall not be 
constructed as applying to plants or 


plant products solely intended for and 


adapted to use as food, but to nursery 
stock or other plants or plant products 
for propagation : Provided further, That 
nursery stock may be imported for 
experimental or _ scientific purposes, 
without the certificate of inspection or 
the permit of the Secretary of Agricul- 
ture hereinbefore required, upon such 
conditions and under such regulations 
as the Secretary of Agriculture may pres- 
cribe: And ‘provided further.’ That 
nursery stock imported from countries 
where no official system of inspection 
for such stock is maintained may be 
admitted upon such conditions and 
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under such regulations as the Secretary  __ 


of Agriculture may prescribe. 

One clause in the Bill makes _ provision 
for quarantining foreign districts or 
particular plant products in foreign 


which cannot otherwise be 
This is the provision which 


enemies 
kept out. 


has been most objected to by importing ~ . 
and especially by im-— 


nurserymen, 
porters who have invested in foreign 
nursery enterprises in France. It isnot 
the intention to apply this section 
exceptin the case of diseases or other 
dangers which cannot be kept out by 
inspection or 


disinfection; in other 
words, at present it would apply only, 


so faras is known, to the potato wart _ 


disease and the white-pine blister rust. 
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Another clause provides for quaran- 
__tining districts within the United States 
__ where new diseases or insect enemies 
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have gained a foothold until such dis- 
tricts have been freed from such diseases 
or insects. 


- POULTRY NOTES, — 


(By P. A. V.) 

_ It may not be a matter of common 
_ knowledge that keeping poultry helps to 
bring about the improved fertility of the 
surrounding land. It may strike one as 
impossible; and no wender since no 
- systematic attempt is made in this coun- 
try to conserve poultry manure and 
apply it on the land. But there can be 
no doubt that this isso as will be evident 

_ from a perusal of the interesting Report 
yi of the National Poultry Organisation 
Society of Belgium compiled by Mr. 
* 4) Edward Brown, F.L.s., and published not 


long ago. Mr. Brown has met with the 
“4G most noticeable proof of this in what is 
known as the Campine District which at 
- one time was an arid, sandy plain, 
covered with fir-trees and incapable of 
cultivation, Butit appears that poultry- 
_ keeping was taken up by the peasants 
_ thirty years ago on a somewhat exten- 
f sive scale and by the careful utilisation 
_ of the manure produced, much of the 
land has been so enriched that it has 
___ been brought into use for market garden- 
ing. Signs of prosperity, it is stated, 
_ are evident on all sides, both in the 
appearance of the people and their dwel- 
f i lings. The vitlages have grown consider- 


ably and Mr. Brown observes that he has 
not met with, ‘‘a more striking instance 
of the place occupied by poultry in res- 
_ pect to increasing the fertility of the soil 
and advancing the prosperity of the rural 
by population.” 

Inthe Maine Statistical Bulletin No. 
___-'168, Messrs. Pearl and Surface present 
i - some interesting data on certain factors 


influencing the fertility and hatching 
_ of eggs: The correlation between fertility 
and hatching quality of eggs was numeri- 
_ cally determined for two seasons and the 
authors found that there was a small but 
_ sensible correlation between them; that 

_ isto say,in general or on an average, 
ay the hen whose eggs run high in fertility 
i 


Mig 


__will also tend to show a high hatching 
+ quality of eggs (percentage of fertile 
eggs hatched). and vice versa. 

-____— It is also shown that the individuality 
of the female bird is a very important 
_ factor in the determination of the ferti- 
__ lityof eggs. Different individual females 
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have characteristic degrees of fertility 
of their eggs, independent (within limits) 
of the character of the male bird with 
which they are mated. This fact empha- 
sises the importance to the breeder of 
trap-nesting through the breeding season 
atleast. Againa study of irheritance 
of fertility and of hatching quality bet- 
ween mother and daughter, father and 
daughter and between sisters showed 
that there was no evidence that the char- 
acter, ‘fertility of eggs’ isin any degree 
inherited. On the other hand, the charac- 
ter, ‘hatching quality of eggs’ is to a very 
large extent definently inherited in the 
female bird and apparently also in the 
male line. 


Taking all the results of the paper 
together it is evident that fertility and 
hatching quality of eggs are very differ- 
ent characters. While there are great 
individual differences among different 
females in respect to the fertility of 
their eggs, even when mated to the same 
male, it still remains the fact that this 
character as compared with the hatching 
quality of eggs is toa very large degree 
influenced by external circumstances. 
On the other hand, the hatching quality 
of eggs is an innate constitutional char- 


- acter just as much intrinsic as any 


other physical character, such as the 
shape of body or length ot limb. On the 
whole the data presented in the paper 
emphasise the importance in practical 
breeding work of (I) the selection of 
breeding stock with reference to constitu- 
tional vigor and vitality, (II) the mainte- 
nance of the breeding birds in a vigorous 
condition by proper methods of housing 
and feeding, and (III) paying attention 
to the actual breeding ability of the 
stock and the exercise of selective breed- 
ing to improve this character. 


Fowls are sometimes attacked by what 
is known as the tapeworm disease. At 
Maryland Station in the United States 
of America fourteen fowls were recently 
affected by this disease. Messrs. Gage 
and Opperman have recorded their ob- 
servations of the out-ward symptoms 
and post-mortem findings ina back num- 
ber of the Maryland Station Bulletin. 
Nodules were found along the outside 
walls of the intestinal tract with tape- 
worms attached at each nodular spot 
within the intestines. Itis advised that, 
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in such cases, the affected birds should 
be isolated and kept confined until they 
have recovered. If large doses of Epsom 
salts are administered followed by two 
or three spoonfuls of turpentine, the 
parasite will be effectually destroyed. 
Also, droppings of birds known to be 
infested with the parasites should either 
be burnt up or, if used as a fertiliser, 
should be treated with a disinfectant. 


In Belgium, Cockrels of light-bodied, 
egg-producing breeds which, if per- 
mitted to grow, have not got much 
value for table purposes are killed when 
eight weeks old and sold under the 
name of milk chickens. For about 
two weeks before they are killed, the 
chickens are fed on soft food mixed with 
milk which softens and whitens the 
flesh. Nacurally, therefore, they are 
fleshy at the time of killing and weigh 
from 8 to 10 oz. without any special pre- 
paration. We commend this to our 
fanciers. 


The ventilation of poultry-houses is a 
_matter of vital importance to poultry 
keepers, since overcrowding is known to 
impair the vitality of the birds, to 
render them susceptible to numerous 
diseases and to diminish the number of 
eggs produced in winter. Investigations 
made on the subject demonstrate that 
it is desirable that each bird should be 
allowed 40 cubic feet of air per hour and 
that this 40 feet shouldbe supplied ata 
reasonably slow rate. It is reeommended 
that to ensure this condition, top ven- 
tilation as well as ventilation from below 
should be resorted to. 


A very entertaining and instructive 
article, ‘‘ Turkeys, In MHealth and 
Disease,” appeared in a recent number 
of the Agricultural Gazette of New 
South Wales, Australia, contributed 
conjointly by Mr. G. Bradshow and Mr. 
A. L. Wyndham, We can in no sense 
do justice to the article by attempting 
a _ bald review here; but since it is pos- 
sible that many of our readers may not 
have any opportunities for perusing the 
article, we shall note down below a few 
of the more important particulars to 
be found in it. 


The domestic turkey was unknown to 
England before the discovery of America 
when these. giants of the poultry-yard 
were found distributed throughout the 
immense area from Canada to Mexico. 
It is said that the first turkey to leave 
his native country was sent to Spain 
early in the 16th century; from Spain 
they were introduced into England 
about A.D. 1524 and since then they have 
been raised in England fairly exten- 
sively. In 1587, turkeys sold very cheap 
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and the following entry is preserved: y 
“One turkey cock and four turkey hens 


and six young turkeys, 18s, 4d.” 

The origin of the name, apparently 
Asiatic, is said to remain a mystery even 
today. There have been suggestions in 
the past that the turkey was brought 
from Mexico to Spain by moors; and as 
the moors at that time were known in 


England as Turks, the big bird from — 


America became known as the turkey or 
tark. Martin Doyle, a poultry authority 
of six years ago, says: ‘‘ Why the name of 
turkey was given to this bird is not clear. 
It may have acquired it by having been 
brought to England by merchants whose 
principal commerce was with Turkey 
and other ports of the Levant and who 
traded with the Indies.”- Other writers 
have their own suggestions to offer and 
the authors say: ‘' But whether any of 
the suppositions are correct matters 
little ; we have the bird which, if given 
adaptable conditions, is the most pro- 
fitable of the whole poultry tribe.” And 
so on and on—but we have no space for 
them’ here. 

The Farmer and Grazier has the 
following on ‘‘ How to judge the age of 
a fowl”: Inthe case of a pullet, the 
surface under the wings will always 
be found interspersed with minute rose- 
coloured veins which are totally absent 
in birds that are more than twelve 
months old. Again there will be found 
with pullets a fair.supply of long, silky 
hairs which disappear directly the first 
moult is concluded. In the adult hen, 
the skin willbe found to be perfectly 
white and free from either veins or 


hairs ;hence, it is easy at a single glance 
to estimate correctly whether a bird is 


under or over the age that acts as a line 
of demarcation between juvenile and 
adult stock. Additional evidence is 
forthcoming 
pelvic bones which in a pullet are much 


closer than in the hen that has passed _ 


the pullet stage. At two years, they 


are much wider than at one year, So 


that birds at this age can -be readily 
distinguished from those of, say, 15 and 
18 months. The third point of differ- 
ence is observable in the shanks and 
claws. In the young bird the skin of 


the claw is supple and the scales are thin 


and brilliant. The skin gets coarser and 


stonger and the scales harder as the 
bird grows and the nails of the first toe 


which does most of the work gets much 
worn. There is alsoa difference in the 


eyelids. These acquire wrinkles as the 


bird gets older and there is also a slight- 
ly shrivelled look on the face. This 


with age becomes more and more pro- 
nounced, Lastly there is the question — 
of wing feathers the most infallible 
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* oe of all. At the conclusion ‘of the 
most complete moult which takes place 
when the fowl is exactly twelve months 
| _ old, the secondaries alter in shape and 
‘i e bear indisputable evidence as to the 


u ‘dividing line having been crossed. 
: Although the surest test of all, this 
ai latter can only be ascertained by those 
4 well-versed in handling feathered stock. 


BEE-KEEPING IN CEYLON. 


-~ By A. P. GOONATILLEKE, 


ENEMIES OF BEES. 


‘Enemies of the honeybee in Ceylon 
* are numerous. The first in order of 
merit is the man who does not know of, 
‘or does not believe in, modern methods 
_ of bee-keeping and who, without com- 
- punction, destroys the whole swarm by 
_ ‘burning them with a torch or even 
fumigating them with some noxious 
_- vapour, with the hope of escaping from 
stings and saving the honey, Why any 
— one should be so barbarous as to kill the 
_ bees outright when the method of ex- 
 tracting'comb and honey is so simple 
and easy is difficult to explain. 


_. THe Bee MotrH.—This greyish worm 
E lays its eggs in empty combs or crevices 
- inthe hive. When the moth enters the 
—  combit surrounds itself with a silken 
‘covering and extends it asit progresses 
along its path of destruction. Asarule 
-_ itmakes its appearance in the hives 
during the rainy weather. If ahive is 
Ng once attacked it is certain that the 
_ whole hive will be destroyed within a 
‘short time unless the apiarist takes 
effective steps. The first to be destroyed 
ons by the moth are the combs vacated 
_ by bees, and if such combs are taken out 
ay -of the hive, they can be kept in safety 
by fumigating them occasionally with 
ead oe sulphur. The surest remedy against 
_ * the mothisastrong stock, housedin a 
hive made of good planks without cracks 
or crevices and the bottom board kept 
ne clean by constant attention. Cracks, 
. &c., may be filled with gum or putty. 
ois The Italian bee is little liable to suc- 
___cumb to this pest, for I have had combs 
attacked by moth in an exceptionally 
eS pera colony of Italians, and the result 


4s was that the pest was effectually des- 
e hes by the bees. 

Hie. _ Kine CRows. —These birds prey on 
fi g boos by seizing them in the air or on 
a the alighting board. The only pre- 


ventive measure is shooting. 


e HoRNETS.—These pests hover round 
ie hive and seize the bees in the air or 
on the alighting board and carry them 
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off. Ths best remedy is to set fire to 
their nests by night within a radius of a 
mile or two of the apiary, after tracing 
them by offering a reward of ten cents 
for the location of each nest. 


LIZARDS.—Garden lizards are very 
troublesome to bees. They are known 
in Sinhalese as ‘* Katussa”’ and errone- 
ously called ‘blood suckers.” They 
must be hunted and killed. 


SPIDERS.— Different varieties of spiders 
are harmful to the honeybee, more 
especially the venomous variety known 
in Sinhaleseas ‘* Diwimakuluwa,” which 
enter the hive, and kill the bees out- 
right. A single spider is sufficient to 
destroy a whole hive. The webless 
spider that creeps on the walls of houses 
and under the grass as well. The ordi- 
nary house spider does damage by en- 
trapping bees in their webs. 


ANTS.—Red ants (Sinhalese Dimio) 
attack bees in swarms and carry the 
dead bodies to their nests. They even 
go for the unhatched larvx in the 
combs. 


Black ants (Sing. Kalukadt) alsoattack 
bees in swarms, not during day but by 
night. They seem tokill for the mere 
love of slaughter, for the dead bees are 
left near the hive and not carried away. 


Another variety of Black ants (Sinha- 
lese Kurambayo) is alsofound in Kuru- 
negala District ‘attacking hives in 
swarms. They carry away the young 
larvze without killing them. They enter 
the hive in spite of opposition on the 
part of its occupants and, after an 
attack. by these ants, one will find 
thousands of them dead near the hive 
but not a single dead bee, They seem 
to know by instinct that the best time 
to invade the hive is when the bee- 
keeper has either taken cut combs or 
given extra brood combs. At such 
times the bees are generally found to 
cluster together, leaving uncovered 
space in brood combs at the mercy of 
the ants, 


The best way of protecting a hive 
from ants is by standing it in vessels 
holding water and kerosine. By so 
doing all varieties of small ants are kept 
out, which are sometimes troublesome 
when bees are being fed. 


Toaps.—These devour bees, especially 
by night. They do notappear to wholly 
digest their prey, which they cast out 
partially digesting them. They could 
be met by placing the hives Pall off 
the ground. 

CocKROACHES.—These are commonly 
to be found in hives, especially where 
weak stocks are kept. They destroy 
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only unoccupied combs, but do no 


damage to the bees. 


It is best to place one’s hives on stands 
made of single posts girdling the foot of 
the stand with a vessel which should 
contain water and kerosene, so that the 
post is insulated by the fluid. 


Now that the Secretary of the Ceylon 
Agricultural Society has, with the sup- 
port of the Bee Committee, got out 
an extractor and a comb-foundation 
machine, there is sufficient inducement 
for the would-be apiarist to take up 
bee-ke« ping, not only as an industry but 
as a pleasant and most interesting pas- 
time and hobby, 


FOOT-AND-MOUTH DISEASE. 
(From The Nature, No. 2195, Vol. 88, 
November 28, 1911.) 
APPOINTMENT OF A COMMITTEE OF 
INVESTIGATION. 


The recurrence of this disease in 
England during the present year has 
been a source of grave concern to all 
engaged in agricultural and _ live-stock 
industries. It is, however, a matter for 
congratulation to the Board of <Agri- 
culture, and its veterinary department 
in particular, that the disease has been 
stamped out again with such a com- 
paratively small loss. There have been 
eighteen outbreaks this year, with 467 
animals affected, an approximate aver- 
age of 26 animals in each~ outbreak. 
This is truly remarkable considering 
that foot-and-mouth disease is probably 
the most rapidly contagious of all 
epizootics. 


During the four years immediately 
preceding the present year there were 
five outbreaks with 127 animals affected, 
each outbreak being suppressed in little 
more thana week, at atotal cost of a 
few thousand pounds. This has only 
been possible as the result of early 
diagnosis and the immediate slaughter 
of all affected and contact animals. 
The importance of drastic and immed- 
iate action can be well realised by noting 
some of the latest Continental returns, 
In Germany during August alone there 
were 37,737 outbreaks of foot-and-mouth 
disease; in July 12,385 were recorded in 
Holland, 4,097 in Belgium, and _ 16,207 
in France, where it has been estimated 
that the loss will amount to more than 
fifteen millions sterling. 


The new Minister for Agriculture has 
therefore taken a very wise step in 
appointing a committee, as announced in 
Parliament last week, “to inquire into 
the circumstances of the recent out- 
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breaks of foot-and-mouth disease and to 
consider whether any further measures 
can be adopted to prevent their re- 
currence.” The committee of twelve is 
to be presided over by Sir Allwyn 
Fellowes, and includes the members of 
Parliament for South Wilts, St. Patrick’s 
Division of Dublin, Barkston Ash, 
Carmarthen West, Newmarket, and 
North Bueks, together with Major E. M. - 
Dunne, Mr R. Carr, Mr. EK. EK. Morrison, 
Mr. HK. P. Nunneley, and a member of — 
the Central Chamber of Agriculture. 
They are to be assisted by the veterin- 
ary and administrative officers of the 
oard. 


Of Greater importance, however, is 
the proposal to appoint an expert 
scientific committee to proceed to India, 
where the disease is unfortunately very 
rife, to investigate the special charac- 
teristics of the disease, its etiology, the 
means by which it is contracted and 
spread, and practicable means of pre- 
vention. Itis tobe hoped that tangible 
results will be attained so that we can 
coutinue to enjoy the markets of the 
world for our live-stock, as the result of 
the freedom of these islands from such 
animal scourges. 


REPORTED DISCOVERY OF THE 
ORGANISM OF FOOT-AND- 
MOUTH DISEASE. ; 


(From the Veterinary News, No. 418, 
Vol. VIII., December 2, 1911.) 


From Berlin comes the news of a dis- 
covery, which, if confirmed, cannot fail 
to have a great economic effect in the 
agvicultural world,saysthe Medical Press — 
and Circular, lt is reported that Dr. | 
Siegel, the well-known bacteriologist, has 
isolated a bacillus, which he regards as 
the specific pathogenic organism of foot- | 
and-mouth disease. On the 25th instant — 
he announced the fact at the annual 
meeting of the Prussian veterinary sur- 
geons. The new bacillus he has named 
‘¢ Cytorrhyctes”; he has obtained itin 
pure culture and found it respond to all 
the Koch tests. He has successfully 
inoculated lower animals with the cul- 
ture, and after much experimentation 
has succeeded in producing a consider- 
able degres of immunity against infec- 
tion, although much remains to be achie- _ 
ved in that direction. These conclusions, 
it is stated, are the result of many years’. 
patient research, in the course of which 
he has experienced repeated failures. 
The subject is of sogreat economic impor- 
tance that itis certain to be officially — 
investigated without waste of time by 
the British Board of Agriculture, — a 
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SCIENTIFIC AGRICULTURE, 


THE HISTORY OF AN AGRICUL- 
TURAL EXPERIMENT STATION. 


By A. D. HALL, M.A., F.R:S. 

" eT 

« (From Science Progress, Vol. VI1., No. 
eS: ; 22, October, 1911.) 

The history of an agricultural experi- 
Gincut station which has been in conti- 
nuous existence for seventy years must 
_ be expected to show considerable changes 
both in the outlook of those conducting 
the researches and in the opinion of 
_ those concerned with the results that 
_ have been achieved. 


‘ The Rothamsted Experimental Station 
ae - dates its formal establishment from 1843. 
In the period that has since elapsed, the 
whole theory of the nutrition of the, 
ie - plant, the function of manures, and the 

- eonception of the part played by the 
soil has taken shape, so that it may not 

be without interest to trace the succes- 
sive stages in the development of agricul- 
2 ae tural science to which the work done at 
Rae py Rothamsted has so largely contributed. 


7 The late Sir John Bennett Lawes was 
_ asmall Hertfordshire landlord who came 
into possession of the property at Roth- 
_amsted, near Harpenden, when a boy, 
~ andin 1834 at the age of twenty entered 
upon the management of his home farm. 
*% _ Both at Oxford—where he had attended 

: the lectures of Dr. Daubeny—and in 
’ London—where he had made the acquain- 

_ _tance of Dr. A. T, Thomson, author of 
‘the Pharmacopeia—he became interes- 
ted in chemistry and one of his first steps 
was toattempt the growing of various 
drug plants upon the farm. Hisinterest 
‘in the science ct agriculture was perhaps - 
the most excited by the study of de 
 Saussure’s Recherches sur la Vegetation 
-and he began a series of pot Experiments 
B with various substances which might 
Poy be used as fertilisers. It should 

i remembered that at that time nothing 
_ was known of the manurial requirements 
_ ot a plant ; de Saussure, Davy and others 
had established the nature of the ele- 
ments usually to be found within the 
plant but despite the researches of Priest- 
y and Igenhousz on the assimilation of 
sprbor dioxide the opine was still 


ee of Boussin sate Pea etehEn the 

demonstration ona large scale that the 

ie plant drew its carbon from the atmus- 
phere and this point of view was driven 

‘gee! - home by Liebig’s brilliant report to the 

% a" British Association in 1840. 

whe 


What we nowadays call artificial manu- 
res were practically unknown. From 
very early times men had learned empiri- 
cally the value of materials like woollen 
rags, rape dust, soot and bones, but their 
specific action was unknown and the 
importations of nitrateof sodaand guano 
and mineral phosphates had not yet 
begun. Luwes became interested in the 
utilisation of spent animal charcoal,then 
a waste product onthe market and he 
discovered that the efficacy as a manure 
of the phosphate it contained was 
enormously increased it the material 
were treated with sulphuric acid, this 
being also true of other phosphates of 
a mineral character. His experiments 
were extended into the fields and having 
convinced himself of the value of supher- 
phosphate as a turnip manure, in 1842 he 
took outa patent for its manufacture. 
Liebig in 1840 had recommended that 
bones should be so treated with acid to 
increase their solubility but Lawes’ ex- 
periments had already been successful 
and his patent, which he confined to the 
treatment of mineral phosphates, owed 
nothing to Liebig. With characteristic 
energy, Lawes set about the manufac- 
ture of superphosphate and _ rapidly 
built up an industry which provided him 
with the fortune from which he spent so 
lavishly in the conduct of the later 
experiments on his estate. 


Lawes’ early ‘experiments had thus 
been of a somewhat unsystematic nature, 
but they hadthe very practical object 
of ascertaining how phosphates can best 
be applied to the nutrition of the turnip 
erop, which turned out to be parti- 
cularly dependent upon this element of 
plant food. Their value was immedi- 
ately recognised by the farming com- 


munity, which was then in a very ac- - 


tive condition and was entering upon 
its great epoch of development, so that 
within ten years orso the advantages 
of using superphosphates had become 
thoroughly accepted by agriculturists. 
The importance of the work that Lawes 
had done was recognised by a pub- 
lic subscription in 1858 which was ex- 
pended on the erection of a laboratory 
for the use of the then young experi- 
mental station. This latter may be 
said to have come into existence in 
1843, when Lawes secured the co-oper- 
ation of Dr. H. Gilbert, a young 
chemist who had worked under Liebig 
at Giessen ; the partnership thus entered 
into continued until Lawes’ death in 
1900. With theadvent of Gilbert, the 
experiments took definite secientific 
form and it should be noticed that from 
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the outset they were never designed to 
demonstrate, still less to advertise, 
Lawes’ manufactures but were laid out 
to investigate the nutrition of the 
plant on purely scientific lines. It is 
interesting to find that though the pl6ts 
showed the results tobe obtained from 
various sources of nitrogen, from potash 
and other constituents of the plant, in 
only one case were they so arranged 
as to afford a demonstration of the 
effect of superphosphates or other 
phosphatic manure. 


The question which was most before 
Lawes and Gilbert when they laid out 
their first experimental fields, the ques- 
tion moreover which never ceased to 
occupy their attention, was the sources 
of the nitrogen of vegetation. Nitrogen 
is an invariable constituent on the one 
hand of plants and onthe other of the 
soil but as plants live in an atmosphere 
of which four-fifths consists of nitrogen, 
an atmosphere which also contains 
traces of combined nitrogen in the form 
of nitrates and ammonia, it naturally 
became a question of great interest 
whether the plants derived their 
elements from the air or from the soil. 
Liebig very definitely gave his verdict 
for the atmosphere, maintaining not so 
much that the plant could bring into 
combination the free nitrogen gas as that 
the ammonia which was brought down 
in the rain-water was quite sufficient for 
the requirements of all ordinary plants. 
He therefore advised farmers to restore 
tothe soil the mineral elements normally 
removed by the crop and considered 
that there was no necessity to introduce 
asupply of nitrogen. In forming this 
opinion, Liebig had been somewhat 
misled by the exaggerated estimates 
which then prevailed, owing to imper- 
fect methods of analysis, of the amount 
of ammonia contained in the rain. 
Lawes, however, did not agree; his 
experience asa practical farmer of the 
increased growth which was produced 
by some of the fertilisers like dung, 
which contains more nitrogen than any- 
thing else, led him to conclude that the 
plant must need to draw this element 
from the soil. The first set of field ex- 
periments were therefore laid out to test 
on all the crops usually grown upon the 
farm the effects of varying amounts of 
nitrogenous fertilisers, particularly the 
salts of ammonia which were then begin- 
ning to be available in commercial quan- 
tities ; as the results became available he 
entered the lists against Liebig. An 
animated controversy followed which 
lasted as long as Liebig lived, for though 
the tide of opinion finally settled down 
against Liebig’s point of view, certain 
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outstanding difficulties were never ex: — 
plained until after his death and he has 
afew faithful adherents even at the 
present time. The main problem is 
solved, however. NS 


What the Rothamsted experiments 
demonstrated was that for the cereals 
and some of the other farm crops / 
growth up to a certain point was 
proportional to the supply of nitro- 
gen. The leguminous crops proved to 
be an exception, they did not respond “A 
to nitrogenous fertilizers to any great 
extent and they proved exceptions in 
another way, in that it was not possible 
to maintain their growth year after year 
upon the same Jand as with some of the 
other crops. One of the most unex- 
pected features revealed by the Rotham- ; 
sted experiments has been the possibility © | 
of dispensing to a large extent witha 


é 


rotation of crops, provided the supply 4 
of fertilisers is kept up. One of the a 
cardinal principles in the old conser-. ; 


vative system of farming, a principle 
embodied in the leases under which the 
land was let, was that two corn crops kK 
should never be taken in succession, and 
it would have been considered impossi- 

ble to grow wheat year after year with- — 
out any break. Yet the sixty-eighth suc- © 


_ 


cessive crop of wheat upon the Broad- ; 
balk field has this year been harvested : 
and one of the plots has yielded more . 
than five quarters to the acre; even the 


plot which has had no manure of any 
kind since 1839 has produced over twelve 


bushels per acre. For various practical 
reasons it is never desirable to attempt 
such continuous cropping as this but one 

immediate result of the Rothamsted ex- 


periments has been to encouragea much ~— 
greater freedom of cropping, until to-day 

it is a regulac thing to take two or | 
three corn crops in succession; a few 
farmers have even adopted the plan of — 
continuous corn-growing, except in the 
occasional years that have to be devoted — 
to cleaning and restoring the tilth of © 
the soil. | 
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It would be out of place here to discuss 
in any detail the conclusions which 
Lawes and Gilbert drew from their field 
experiments after the results had been 
confirmed by a few years’ repetition, but ~ 
it is enough to say that the accepted — 
theory of the manures appropriate to — 
the different farm crops was established — 
by these experiments and that the — 
results have passed into the region of 
traditional farming practice. 
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But to return to the nitrogen question. aie 


fashion by repeating in the laboratory y 
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certain experiments on the growth of 
plants in confined spaces supplied with 
soil and fertilisers of known composition, 
_soas to be able to draw up a balance 
sheet of the nitrogen in crop and soil as 
against the original nitrogen in seed 
and soil. Experiments of this kind are 
; ‘subject to considerable error and no 
- eonelusive results had been obtained by 
several previous investigators, but the 
Rothamsted experiments, which showed 
. that the nitrogen in the plant had been 
~ wholly derived from the soil, were gener- 
- ally taken to demonstrate the fact that 
- the living plant cannot bring into com- 
bination the free nitrogen of the atmos- 
_ phere. As part of the same question, 
systematic measurements were made of 
the ammonia brought down in the rain- 
water, a large guage measuring one- 


constructed in order to obtain sufficient 
_ .rain-water for analysis. During forty 
years systematic analyses have thus 
_ been made month by month, which show 


2 ‘ 

- provides a supply of ammonia sufficient 
‘to maintain the crop without any ex- 
ternal assistance from nitrogenous 
manures. — 


The leguminous crops provided certain 
facts inexplicable on this theory of the 


facts was finally supplied only in 1887, 
- when Hellriegel and Wilfarth discovered 
the existence of certain bacteria living 
“Ssymbiotically ” upon the roots of 
clover and possessing the power of fixing 
‘gaseous atmospheric nitrogen. Novel as 

was this conception, it served to explain 


~ 


largely in confirming and giving practi- 
‘cal shape to this discovery of Hellriegel 


_ death in fact, other bacteria were 
_ discovered living free in the soil which 
also possess the power of fixing nitrogen 
and some of the evidence accumulated 
at Rothamsted served to’ demonstrate 
_ that it is to these later bacteria we must 
_ attribute the storing up of nitrogen 
which has been going on for long ages in 
some of the rich virgin soils, such as the 
Pee, 18 
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thousandth part of an acre in area being 


and Wilfarth, Still later, after Gilbert’s’ 
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black lands of Manitoba and Russia. 
Even the temporary putting down of 
land to grass and any other farming 
process which will enrich the soil with 
carbonaceous matter leads to the fixation 
of nitrogen, by providing material from 
which the appropriate bacteria can 
derive energy. Thus, in a very wide 
sense, Liebig’s opinion is vindicated: 
the growth of plants, though not of the 
higher plants, is the only method tby 
which any considerable amount of 
nitrogen is brought into combination in 
nature and it is possible to devise a 
system of farming which will continue 
to produce good crops without any ex- 
traneous sources of nitrogen. provided 
the land be supplied with lime, phos- 
phorie acid and potash. 

With the first twenty years of the 
field trials, a period which was suffi- 
ciently loug to eliminate the experi- 
mental error and to smooth out the 
inequaljities due to varying seasons, it 
might have been considered that the 
original Rothamsted experiments had 
done their work; it is indeed true that, 
as regards the immediate effect of the 
application of the manures to the crops, 
final conclusions had been reached of - 
which no revision has been necessary. 
But here comes in one of the chief con- 
tributions ot Gilbert to the Rothamsted 
Station, Possessed of a conservative 
temperament and persuaded that much 
still remained to be learnt, he held out 
for the continuance of the experiments 
without change; asa result, the treat- 
ment of the plots has been repeated 
without variation from at least 1852 
until the present day. Thanks to this 
continuity, the Station now possesses 
unrivalled material for the study ofa 
number of questions which were hardly 
appreciated or even suspected at the 
time the experiments were designed; in 
fact, there is hardly any portion of the 
theory of nutrition of the plant which 
they do not serve to elucidate. It is 
even to-day impossible to guess in what 
directions they may not next prove to 
be of value; as new points of view and 
lines of research successively open before 
us, they will doubtless provide material 
for investigation, either from the past 
records or .the crops actually growing. 
A few illustrations of the further 
developments that have come to light 
may be given here. 


When the Rothamsted experiments 
were begun, nothing was known as to 
how such processes as fermentation and 
decay took place. Liebig and others kad 
attempted certain explanations but that 
the actions were carried on by living 
organisms was entirely unsuspected. 
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With the development of knowledge of 
the actions of the yeast plant in produce- 
ing alcohol and the early studies of 
bacterial change carried out by Pasteur, 
attention began to be directed to the 
soil as a possible seat of similar actions. 
In particular it had always been re- 
cognised that soil is capable of trans- 
forming almost any form of organic 
compound of nitrogen into nitrates. 
The higher plants, for example, can only 
take in nitrogen as nitrate and yetisa 
matter of indifference whether we supply 
a crop growing in ordinary soil with 
nitrogen as nitrate, ammonia or the 
various forms present in such material 
as farmyard manure. Clearly some pro- 
cesses must be at work in the soil trans- 
forming these compounds into nitrates. 
This has proved to be the ease. In 1877 
Schloesing and Muntz were able to 
demonstrate that the change wasa vital 
oneasitis suspended when the soil is 
saturated with chloroform or other 
antiseptics which will put livirg or- 
ganisms out of action by killing them. 


The late Robert Warington was 
then working in the Rothamsted 
Laboratory and immediately attacked 
the question in the ligkt of Schloesing 
and Muntz’s announcement. After con- 
firming their result he succeeded in 
showing that the action must take place 
in two stages, each brought about 
by different organisms, one of which 
transforms ammonia into nitrite whilst 
the other completes the oxidation into 
nitrate. Warington attempted the separ- 
ation and isolation in the pure stage of 
two organisms but used the long and 
tedious method of dilution and before 
he had succeeded in purifying his cul- 
tures to the extent that would satisfy 
himself Winogradsky published his 
very elegant method of isolation, which 
depended upon the growth of the orga- 
nisms upon a non-organic solid medium- 
silica jelly. Warington’s investigations 
on the processes of nitrification were 
not confined to the labcratory. He 
showed that the organisms are almost 
confined to the surface layers of cultiv- 
ated soils and his demonstration of the 
fact that they multiply on stirring up 
of the soil in response to free wration 
and also benefit by a natural re-action 
and the presence of mineral plant foods 
went far to explain the efficacy of 
many of the ordinary operations of 
cultivation upon a farm. When, for 
example; land is bare fallowed during a 
summer the tormation of nitrates is pro- 
moted by the eration of the soil and 
-the increased crop which under normal 
conditions follows a bare fallow is largely 
due to the accumulation of nitrates 
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during the previous seasons, provided 


facts familiar to the practical farmer 
could be explained in similar fashion, 
until the rapidity or otherwise of the 
formation of the nitrates came to be re- 
garded as one of the main causes of the 
fertility of the soil. The point of view has, 
however, shifted of late in consequence 
of some other work which is now going 
on at Rothamsted. It has been shown 
that whilst a partial sterilisation of the 
soil, such as follows from heating it 
during a couple of hours to a- temper- 
ature between 60° and 1C0°C., is accom- 
panied by a complete destruction of the 
nitrate-making organisms, yet the pro- 
puctive power of the soil is enormously 
increased. It may even be doubled. 
This increase in fertility depends upon 
a great speeding up of the rate at which 
the nitrogenous residues in the soil are 
broken down by bacteria to a state of 
ammonia, though the ammoniais not 
oxidised tO nitrates, Other investiga- 
tions go to show that plants can 


feed as freely upon ammonium com-- 


pounds as upon nitrates, indeed many 
of the soluble organic nitrogen com- 
pounds like the amino-acids appear to 


be capable of furnishing the plant 


with the nitrogen it requires. It had 
been known before the plants under 
laboratory conditions can draw their 
nitrogen from ammonium compounds, 
but this was not supposed to take place 
to any general extent in the field. We 
have now come to regard nitrification 
as only the end process, the rapidity of 
which is determined entirely by the 
rate at which the other preliminary 
breaking down of organic nitrogen com- 
pounds to ammonia is taking place, this 
latter being the significant change which 
limits the supply of nitrogen to the crop. 
Moreover, soils are to be found in nature 
in which, owing to their acid condition, 
nitrification is at a standstill, so that 
plants they carry are entirely dependent 
upon ammonia and other unoxidised 
sources of nitrogen. 


Warington also accumulated several 
important facts upon another bacterial 
process going on in the soil which works 
in an opposite direction and transforms” 
nitrates into nitrogen gas. Somewhat 
similar organisms again set free nitrogen 


gas from ammonia and the organic 


compounds of nitrogen ; the whole group 
of these changes, to which the name 
of denitrification is sometimes given in- 
volves the impoverishment of the soil 
by loss of combined nitrogen. 
ton investigated the conditions under 


which these losses are likely to be oy ie 


| 


that they are not washed out of the ~ 
soil by the winter’s rainfall. Many other 
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, “practical importance and in this connec- 
- tion the long-continued application of 
particular manures to the field plots 
- afforded some interesting data. For ex- 
ample, it is found that when nitrogen is 
‘supplied as manure to the mangold crop, 
as much as 78 percent. is recovered when 
_ the nitrogen is pat on in the form of nit- 
_ rate of soda, whereas the recovery from 
the nitrogen of ammonium salts is only 57 
per cent. and from farmyard manure as 
little as 82 per cent. Nor is the deficit 
left behind in the soil. On the wheat 
_ field, for example, of the nitrogen sup- 
plied as farmyard manure year after 


_ been recovered in the crop and_another 
_ quarter accumulated in the soil, whilst 
at least half has been Jost by bacterial 
' conversion into nitrogen gas. 
tune up this conversion factor and 
_ obviate these losses is oneof the most 
important questions before the soil 
chemist. 
Allusion has already been made to the 
part played by bacteria in the soil in 
bringing nitrogen into combination and 
S a consequence of such discoveries the 
whole point of view of the function of 
the soil has been changed during the 
history of the Rothamsted experiments. 
[tis no longer regarded as simply a 
_ vehicle for the transference of nutrients 
tothe crop but as an active laboratory, 
sometimes enriching, sometimes merely 
irculating, but at other times impover- 
hing the capital embarked in the land; 
he relative magnitude of these processes 
i become more and more under con- 
trol as the conditions under which they 
_ Operate are better known. 


Another important outcome of this 
ital view of the soil is the question of 
he cunservation of its fertility under 
ifferent systems of farming. We see 
om the long-continued trials at 
- Rothamsted that under any scheme’ of 
_ treatment the soil tends to arrive at a 
state of equilibrium and to yield a crop 
ch only fluctuates with the seasons. 
The unmanured wheat plot, for ex- 

_ ample, has for years given avery cons- 
tant yield of about twelve bushels to 
he acre, the annual removal of nitrogen 
eing balanced by recuperative bacte- 
‘ial actions. The dunged plot, on the 
contrary, has reached another but much 
higher position of equilibrium, in which 
normal annual increments of nitro- 
gen from the manure are disposed of by 
he accelerated bacterial actions that set 
itrogen gas free. Similar wastage 
takes place when soils rich in residues of 
previous vegetations, such as the black 
soils of the prairies or the fens, are put 
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under arable cultivation without recu- 
perative crops. On one of the rotation 
plots another equilibrium has been 
reached by which the land is able to yield 
crops on a level of about twenty-eight 
bushels of wheat per acre without an 
extraneous supply of nitrogen, by the 
growth, once in a rotation of four years, 
of a crop of clover. Ananalogous condi- 
tion must have prevailed under the old 
system of farming before artificial ma- 
nures or imported feeding stuffs were 
available and when the fertility cf the 
farm had to be self-supported. It is neces- 
sary that we should beable to draw up a 
similar balance sheet for various condi- 
tions of farming, extensive and inten- 
sive, soas to be able to decide, at each 
level of fertility, how far the necessary 
nitrogen taken away in the crops or 
wasted can be supplied by the land itself 
or must be brought in from without. 


Towards the end of his life indeed 
Lawes was wont to maintain that the 
chief problem remaining for solution at 
the Rothamsted Experimental Station 
was the fate of the soil under the long- 
continued treatment it had received. 
We have seen what complexity the 
question assumed as regards nitrogen. 
There are, however, otherissues. For 
example, it has been found that repeated 
applications of ammonium salts set up 
an acid condition in the soil; as this acid 
condition suspends the development of 
bacteria and substitutes for them another 
race of micro-organisms, light is thrown 
upon the special difficulties which are 
encountered in farming land which is 
acid by nature. Many of the actions 
going on in acid soil, as for example the 
accumulation of peat, can be strictly 
paralleled and wili eventually be ex- 
plained by some of the Rothamsted plots 
which have been made acid under known 
conditions. Again, the fate of other 
manurial constituents besides nitrogen 
is important. Investigation of the soil 
and of the drainage waters of some of 
the Rothamsted plots which have been 
continuously receiving soluble com- 
pounds of phosphoric acid shows that 


‘the phosphoric acid is immediately ar- 


rested and accumulates in the surface 


‘layers of the soil, where indeed it re- 


mains in a condition continuously avail- 
able for the needs of the crop. Potash 
compounds, on the contrary, are washed 
rather deeper into the soil and are not 
so thoroughly arrested; in both cases 
the absorption is so complete that the 
farmer may apply these manures in the 
autumn and winter and need not fear 
the loss of whatever is not taken up by 
the first crop which occupies the land, 
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Again, the existence in the laboratory 

of samples of soil taken from the 
various plots on successive dates in their 
history led to an investigation of the 
rate at which carbonate of lime—that 
indespensable constituent of a fertile soil, 
is being removed normally by rain and 
how far this rate is affected by different 
systems of manuring. In the course of 
this investigation it became evident that 
a great number of our cultivated soils 
owe their present fertility to application 
either of quicklime or carbonate of lime 
that were made at regular intervals 
during the seventeenth and eighteenth 
centuries ; as this operation has been very 
generally dispensed with during the last 
half-century our soil must eventually 
become impoverished and fall to a lower 
level of fertility, The lessons thus deri- 
ved have begun to bear fruit, first of all 
in the advice given to farmers all over 
the country and then in the renewed 
attention that has been paid to the regu- 
lar use of lime that is everywhere appa- 
rent. Many a farmer who is now seeing 
the benefits of applying lime to his land 
does not realise that this is the outcome 
of a purely scientific investigation at 
Rothamsted, which directed the atten- 
tion of his immediate advisers toa neg- 
lected side of soil management. 


Whilst work upon the soil is likely to 
ozeupy the attention at Rothamsted for 
many years to come and to cast light 
upon many unsuspected difficulties 
the crops themselves provide valuable 
material for investigation. The question 
of quality in produce is particularly 
importantto British farmers, but is still 
almost an unexplored field. We know 
in a general way that particular soils 
produce crops of a higher quality and 
we can sometimes roughly correlate this 
with manurial but more often with phy- 
sical factors of soil and climate. We do 
not, however, know yet what is the 
difference in composition between crops 
ol high and of low quality, still less do 
we kuow whether the ordinary criteria 
by which quality is judged are justified 
when the material comes to be employed 
in feeding man or stock. The kuowledge 
that we have of the composition of a crop 
is only what may be termed a first ap- 
proximation. We know the amount of 


nitrogen it contains and can determine . 


what is protein and what is non-protein. 
Wecanestimate the chief carbohydrates 
—starch and sugar—but there are whole 
groups of minor constituents which have 
not been discriminated though they must 
play the all-important part in determi- 
ning what we call quality. With the 
improved methods of analysis now at our 
disposal and particularly with our in- 
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‘relations of food to increase and the 


presence of a number of substances which 
exist sometimes in very minute propor- | 
tions—glucosides, essential oils, alkaloids 
—which we are beginning to learn may 
havea most potent effect in the nutrition 
of animals, because they act as stimuli 
and starters of many forms of vital 
action. It is recognised, for example, a 
that the grass of one field may have the | 
power of fattening an animal whereas 
similar grass growing on an adjoining 
field, though fed toan unlimited extent, 
will never bring an animal into condition 
for the market. Our present methods of 
analysis fail to discriminate between the 
two kinds of grass and until they are 
refined to the pitch of doing so we 
cannot make much headway with the 
finer art of feeding cattle and of utilising 
the land to the best advantage: It is 
here that the material afforded by the 
Rothamsted plots becomes of so much 
value. We have wheat, for example, 
grown under conditions of normal 
manuring and ona minimum of plant 
food, grown again on an altogether 
distorted and one-sided nutrition lacking 
in phosphates for example or overdosed 
with an excess of nitrogen. When we 
arecertain of the effects which these 
variations produce in the composition of 
a given crop we may deduce the causes 
of similar shift of composition found in 
the produce of ordinary farm land 
elsewhere. Even such a problem as 
the susceptibility to disease and its 
causes finds illustrative material on the 
Rothamsted plots. For example, certain. 
of the mangold plots are in the majority 
of seasons devastated by the attack of a 
particular fungus late in the year, and 
though they are equally exposed to the 
possibility of infection the neighbouring 
plots remain perfectly healthy. We can 
only conclude that differences in the 
nutrition of the plants have produced 
such differences in the composition of © 
the leaf cells that the fungus can find a- 
medium for its development in one 
case and not in the other. But as indi- 
cated above these differences of com- 
position which lead to such widespread ~ 
results are extremely elusive and diffi- — 
cult of investigation. Just the same — 
thing is true for the science of feeding — 
animals. In the early days certain — 
fundamental questions of this character 
were dealt with at Rothamsted. The — 
composition of the carcases of sheep, — 
oxen and pigs at various stages of — 
fatness was established, as were the 


~ 


ee a 


\ 


7 


ee eee 


ey 


'BBRUARY, 1912.] 


origin of fat in the animal’s frame. But 
_. the science of nutrition has now passed 
out of that early region of first approx- 
- imations: we know that carbohydrates 
.and fats supply energy which can be 
stored in known ratios; we know, 
roughly, what quantities of protein are 
required to maintain the tissue wastage. 
W hat is now required is an attack upon 
_amuch more refined class of problem— 
why an animal in the last stages of 
-fattening responds so well to linseed 
eake and acquires a special kindly feel 
and appearance on this food alone ; why 
again cotton cake and barley meal 
_ “nick” so well together; why again 
oats must not be fed to horses until they 
have been in store for acertain length 
of time. These are all questions which 
depend upon much more delicate methods 
_ of analysis than those hitherto available, 
because they deal with constituents un- 
touched in the first approximation to 
_ the composition of the material present 
- perhaps only in minute proportions. 


he 
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The influence of climate and season 
has naturally received much attention 
at Rothamsted but it cannot be said 
that any great advances have yet been 
— made in the way of correlating meteoro- 
 logieal statistics with growth. Temper- 
— ature and water supply are without 
doubt fundamental factors in determin- 
ing yield; the difficulty that attends 
the problem seems to be the collection 
‘ of data that are really critical. For 
instance, everybody will agree as _ to 
what constitutes a spell of * growing 
- weather” in spring butit is difficult— 
we may almost say itis impossible—to 
- define such growing weather in terms 
of the constants usually determined at 
 ameteorological station or to pick out 
from an inspection of the daily readings 
~ when such a period has taken place in 

- the past. Without doubt the climate 
chiefly affects a crop by the variations 
»  itinduces in the water content of che 
_ soil, a factor which also depends upon 
the physical texture of the soil and the 


certain amount of attention has been 


the past: for example, determinations 
have been regularly made of the amount 
of water percolating through the soil, 
- of the effect of the growth of. plants 
upon the water content at different 
times of the year and again, of 
the changes in the texture of the 
- soil—which determines both its reten- 
' tiveness and permeability—caused by 
the long-continued applications of 
particular manures. Itis probable, how- 
ever, that investigations of this kind will 
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play in the future a more considerable 
part, as the importance of the physical 
behaviour of the soil begins to be recog- 
nised by scientific men. We have to 
remember that the labours of the farmer 
in the spring are almost entirely directed 
to getting the soil in a particular physical 
condition; that which he ealls ‘‘a good 
seed bed” and the subsequent growth of 
the crop will depend far more upon the 
mechanical texture it has acquired than 
upon the amount of manure it may re- 
ceive. When the farmer speaks of the 
field as having been exhausted by the 
growth of a ercp of wheat he refers far 
more to the bad mechanical condition it 
has reached than to the comparatively 
small withdrawal of plant-food and most 
of the objections which from time to time 
have been taken by farmers, with reason 
on their side, to particular artificial 
manures are really due to their secondary 
effects upon the tilth of the soil. In the 
importance which is now being given to 
the physical aspect of the soil we see 
again how far we have travelled from 
the early conception of the soil as a mere 
magazine of ready-formed food which 
prevailed for some time after the Roth- 
amsted experiments were started. It 
would be possible to go on definitely 
indicating what work remains to be done 
and what problems are still unattacked 
in such a well-worn subject as to the 
relation of the plant to the soil ; sufficient 
has been said to show how big the task 
is before the farmer can acquire any thing 
like the control of the soil which tne 
manufacturer either of metals or of tex- 
tiles, possesses over his materials. This 
control is likely to be more necessary to 
the English farmer than to any other; 
in no other country is the price of land 
so high nor the pressure of the popula- 
tion so great; in no other country, there- 
fore, is there such a necessity for inten- 
sive farming and for utilising the soil up 
to its utmost capacity. That the impor- 
tant farming districts of England do at 
the present time still show a higher pro- 
ductivity than similar areas in any coun- 
try is in no small degree due to the man- 
ner in which the farmer has assimilated 
the lessons of the Rothamsted experi- 
ments during the period of expansion and 
development in all districts which took 
place from about 1840 to 1860 or 1870. 
Now that a fresh wave of prosperity 
seems to be coming to British agriculture 
accompained by an increased intellectual 
activity and curiosity among the culti- 
vators of the land, we may hope that 
the later researches at Rothamsted may 
find both appreciation and translation 
into practice at the hands of the work- 
ing farmer. 
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INCREASED YIELDS FROM FIRST 
GENERATION HYBRIDS. 


(From the Gardener’s Chronicle, No. 1, 
301, Vol. L., December 2, 1911.) 


The increased vigour exhibited by 
hy brids is a fact which is all but univer- 
sally known, and hence it is not surpri- 
sing, now that so much attention is 
being paid tu genetics, that asystematic 
attempt should be made to take advan- 
tage of the fact for commercial pur- 
poses. Indeed, with the evidence of 
experiments with hybrids before us, it 
is somewhat remarkable that such 
attempts have not been made on alarge 
scale heretofore. Thus, so long ago as 
1878, Dr. W. T. Beal found that, by 
crossing two varieties of Maize (Corn), 
the vigour of the hybrid expressed itself 
in an increased yield of ‘‘ seed” amount- 
ing to 31 per cent. Dr. Beal’s results 
were confirmed from time to time by 
other experimenters working indepen- 
dently. The most recent experiments 
of this kind are by Mr. G.-N. Collins, of 
the Bureau of Plant Industry, United 
States (see Year Book of Department of 
Agriculture, 1910). As the result of 
extensive trials, Mr. Collins concludes 
that breeding first-generation hybrids 
of Maize for seed purposes is commer- 
cially practicable. He estimates the 
increased cost of producing seed from 
cross-fertilised plants at about 2 per 
cent. of the normal cost. 


Inasmuch as the reproductive vigour . 


of Maize hybrids is confined to, or, at all 
events, is most marked in the first gene- 
ration it is necessary to build up the seed 
each year: hence the extra cost. 


In the Maize plant the procedure to be 
adopted is rendered extremely simple 
by the fact that male and female flowers 
are borne on different parts of the 
plants. Hence, all that is necessary is 
to cover with stout paper bags the male 
inflorescence of the plants chosen as 
male parents. The pollen which collects 
in the bags is then dusted on the tassels 
(stigmas) of the plants chosen as seed- 
bearers. Self-fertilisation, which in 
Maize is always attended with reduced 
fertility—even among hybrids—is pre- 
vented by removing the male inflores- 
cences before they shed their pollén— 
from the plants destined for seed- 
bearing. 

How far the exploitation. of the en- 
hanced fertility of first-generation hy- 
brids is likely to obtain among other 
plants ican open question. 


In the first place, it may be remarked 
that, though increased vigour isa very 
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general, if not universal, phenomenon 
among’ first-generation hybrids, it has © 
yet to be proved that enhanced fertility 
is an equally general phenomenon, even 
among varietal crosses. In the second 
place, it remains to be proved that 
enhanced fertility of the first generation 
is—as appears to be the case in Maize— 
lost in the next generation. In the 
third place, it must be borne in mind — 
that many plants are not so easily mani- 
pulated as is the Maize and therefore the 
question of the extra cost of cross-bred 
seed as compared with ordinary seed has 
to be considered. Nevertheless, we are 
inclined to think that the practice may 
be extended. We possess at the present 
moment unpublished researches, which 
show that first-generation hybrids bet- 
ween varieties of culinary Peas (Pisum 
sativum) are not only more vigorous 
growers, but also heavier yielders than 
are either of the parental varieties. In 
the case of the Pea, the labour involved 
in raising stocks of hybrid seed year - 
after year is enormously greater than in 
the Maize. Hach _ seed-bearing flower 
must be emasculated and artificially 
pollinated, and hence the number of 
flowers which would have to be treated 
to secure a large supply of seed is indeed 
great. On the other hand, the .oper- 
ation of emasculation is of the simplest, - 
and could be taught to any person with 
delicate fingers, in a few minutes, so — 
that, with practice, one worker—and 
for such work women are _ better 
adapted than men—could emasculate, 
and pollinate, many hundreds of — 
flowers in the course of a _ day. 

Auother plant with respect to which the 
first generation hybrid method is emi- 
nently successful is the Potato. Here 
again we have strong experimental evi- 
dence, which professional breeders could, - 
no doubt, corroborate, of the high yield 
of first generation varietal hybrids. Un- 
fortunately, however, the raising of 
potatoes from seed instead of from sets 
is not a ‘commercial proposition.” 
Hence it is much to be desired that 
exact investigation should be made as 
to the rate of falling off in yield in sub- 
sequent generations. The much dis- 
cussed ‘‘running out” of varieties of 
potato is often appealed to as evidence 
thatthe vigour gained as the result of 
the original cross is, as a matter of fact, 
gradually lost. Whether this is so or 
not, it is important, both from a 
scientific and a commercial point of 
view, to know if the loss of vigour and 
fertility in self-fertilised or vegetatively 
propagated plants follows any general 
law of decreasing returns, or whether the 


rate of loss of vigour—if such occurs— 


\ 


\ide varies according | to the varieties em- 
P ployed in the original cross. 

As to the scientific aspect of these 
matters, there is nothing to say, for 
- nothing is known. It is greatly to be 
desired that students of genetics should 
occupy themselves with the significance 
of the obscure phenomenon of self-steri- 
7 _. lity and the apparently cognate pheno- 
x menon of enchanced vigour of hybrids, 
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Professor Bateson has already drawn 
attention to the need for investigation 
in this branch of genetics, and for our 
part we know of no subject on which 
growers, professional hybridists, and 
scientific men could so well co-operate 
as on the elucidation of-what is at once 
one of Nature’s profound mysteries, and 
a problem fraught with far-reaching 
consequences to horticulturists and agri- 
culturists. 


_ MONEY-LENDERS AND CO-OPER- 
ATIVE CREDIT. 


_ . (From the Indian Agriculturist, 
Vol. XXXVI., No. 9, September 1, 1911.) 
The interesting address delivered by 
the Hon. Mr. J. Cumming at the Co- 
- operative Credit Conference raises a 
somewhat important question of policy 
- which cannot but have a considerable 


Credit movement, Hitherto, it has been 
assumed that the main object of estab- 
- jishing co-operative credit societies was 
to get rid of the muhajan. ‘Lhe reports 
‘of the Registrars of these societies have 
been full of examples of the unconscion- 
able rates of usury which the money- 
lender imposed upon his victims, and 


enzil Ibbetson as having once said that 
a mahajans ‘had been often unjustly 
bused as a class.” Further, we are 
ssured that itis no part of the aims of 
lhe Co-operative Credit movement to 
minate the money-lender; the object 
ather is to reform and utilise him. 
_ This policy, Mr. Cumming states, has 
been adopted in Burma, and is to be 
ursued in Bengal. Itis probably true 
nat the popular estimate of the maha- 
im, by which he is presented as an 
ndian Shylock, has done him less than 
Justice. There is evidence to show that 
in the money-lender class are included 
Ran kindly individuals who conduct 
_ their business on benevolent lines. ‘‘In 
some villages,” writes Sir Andrew Fraser 
in his book of reminiscences, ‘‘I have 
known the good old hereditary money- 


_ effect on the future of the Co-operative 
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lender, whose tamily had followed this 
calling for generations among people 
who looked up to him very much as toa 
father. I remember one kindly old 
money-lender, with no very great capi- 


tal, but just enough to meet the wants of 


the village community. He had very few 
customers outside his own village, and 
the villagers never dreamed of going to 
any one else. Their relations with him 
were very kindly. I do not think I ever 
heard of his being in court asa plaintiff,” 
But Sir Andrew Fraser mentions that 
this is a state of things which is not 
frequent at the present day and is only 
to be found in the remoter villages. On 
the other hand, while the benevolent 
baniais rare, thenumber of unscrupulous 
harpies and blood-suckers has probably 
been exaggerated. It is difficult to 
think that a class which plays so large 
a part in rural economy would be 
tolerated if its members were asa rule 
outrageously harshand oppressive. The 
existence of the mahajan is in fact only 
explicable on the supposition that as a 
rule he does not conduct his business on 
lines which irritate his neighbours. 
There are many bad exceptions, and 
oceasionally these pay for their extor- 
tions with their lives. But the average 
mahajan appears to bea keen business 
man who drives a hard bargain and yet 
is careful not to kill the goose that lays 
the golden egg. The conditions of his 
trade render high rates of interest al- 
most inevitable. He has to risk many 
losses, and he seeks to safeguard himself 
by getting as much as he can out of 
those who pay. The result must be a great 
hardship to many of his custumers. Yet 
even in his extortions he has not been 
fairly represented. As Sir Theodore 
Morison observes, ‘‘the fallacy of per- 
centages attaches to a comparision 
between the profits on a petty loan of 
a few shillings and the interest upon the 
capital lent by a bank.” A monthly 
charge of twoannas for the loan of a 
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rupee works out at 150 per cent per. 
annum, a rate which certainly seems 
extortionate though its actual yield is 
smallon smallsums. But, when every 
allowance has been made for occasional 
philanthropy in the mahajan and for 
the circumstances which makes him a 
greed and exactirg financier for the 
poor, any proposal to associate him 
with the co-operative credit movement 
requires very careful examination. We 
gather from Mr. Cumming’s speech that 
the Government are influenced in pro- 
nouncing against hostility to the maha- 
jan by two motives. On the One hand, 
they recognise that the opposition of 
the money-lender will be a_ serious 
obstacle in the way of the extension of 
the co-operative credit societies. In 
many places he has thrown all his power 
into the scale against the new move- 
ment, and, as the ryot is well aware 
that, even as a member of a co-operative 
credit society, he may require help from 
the mahajan for weddings and other 
expensive ceremonies on which co-oper- 
ative credit societies frown, the result is 
that he decides to stick to the mahajan 
and avoid the co-operative credit society. 
To overcome the money-lendet’s oprosi- 
tion the Government propose to treat 
him-in a friendly manner. Another 
point which must be given due weight is 
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that the mahajan will be a convenient 
person from whom co-operative credit 


societies can obtain capital without 
assistance from public funds. These 
considerations are cogent enough so far 
as they go, but the question remains 
whether it will be conducive to the best 
interests of co-operative credit to link 
the mahajans as a class with a move- 
ment which is directed against impro- 
vident borrowing and against usury. 
There is a danger that some money- 
lenders would utilise their connection 
with a co-operative credit society as a 
means of facilitating dealings with its 
members, so thata ryot might borrow 
openly from his society and secretly from 
the mahajan. Such a proceeding would 
not be good for the society cr the 
borrower. Further, it will be difficult 
for the members of a co-operative credit 
society, borrowing capital from a maha- 
jan to realise that they are engaged ina 
movement which make for thrift and 
independence. Nor can the possibility 
be overlooked that a mahajan may lure 
a co-operative credit society into hope- 
less debt as 
borrower. We are satisfied that the 
new development foreshadowed by 
Mr. Cumming will need to be vigilantly 
watched, 


AGRICULTURAL EDUCATION IN 
THE UNIVERSITY AND THE 
SCHOOL. 


(From Nature, No. 2195, Vol. 88, 
November 23, 1911.) 


When the council of the Reading 
University College decided to develop 
their agricultural department, they very 
wisely bezan by taking stock of the 
situation, and in view of the report of 
the departmental committee appointed 
by the Board of Agriculture to_investi- 
gate agricultural educaticn in England 
and Wales, they decided to go abroad 
for information, For the report con- 
fesses that the majority of English 
farmers are not reached by the agri- 
cultural colleges at all; indeed, one 
witness went so far as to assert that not 
more than 5 per cent. of the farmers of 
England are directly affected by them. 

Agricultural colleges have, however, 
gained the confidence of the farmers of 
Canada and the United States. A de- 
putation appointed by the college there- 
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fore visited the Macdonald College, St. 
Anne de Bellevue; the Central Experi- 


mental Farm, Ottawa; the Ontario Agri-— 


cultural College, Guelph ; and the Cornell 
aud Wisconsin Universities in ‘the 
States, to discover what features these 
institutions possess that enable them to 
gain the confidence of the farmer. At 
all the institutions the question of rural 
life as a whole is frankly dealt witb, and 


women’s courses, as well as men’s are 


arranged. Taking as a good example 
the Guelph College: there is a woman’s 
institute where a complete training for 
rural life is afforded to women; there 


are altogether thirteen hundred men and ~ 


women students, a third of whom are 
taking the full diploma or degree course ; 


and there isso great a bond bettveen — 


the college and the farmer that during 
June, 1910, more than 40,000 agricul- 
turists visited, or were expected to visit, 
the plots and demonstrations. 
the college conducted definite experi- 
mental work on nearly 5,000 farms. 


Further, the college has about eleven — 
official missionaries in the province: 


effectively as a single | 


In 1900, 


confidence of the farmer, to advise where 
possible on agricultural matters, and, 
_ above all, to bring the farmer into touch 
with the. college. But the college is 
only part of a larger scheme. The 
_- Government of Ontario has a definite 
agricultural policy briefly set out in the 
yeport, into wnich we need not enter, 
except to note that the college is the 
centre for teaching, experiment, and 
- constructive ideas. “From Guelph go 
eg forth to the country the trained farmer, 
the trained rural teacher, and the 
trained housewife.” The college, how- 
ever, is in no bondage to its official 
position, nor does its connection with 
' University of Toronto give itany airs 
of superiority or cold academic aloof- 
ness; it is closely in touch with its 
_ province by countless personal ties and 
_ shows a lively and vigorous sense of its 
- responsibility. 


; 
a 
es 
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With local modifications the same 
remarks apply to all the other colleges 

visited. In all cases ‘the college is the 
- centre of agricultural life for its district, 
and its staff is primarily concerned with 


Why is it that the Canadian and 
As American colleges have succeeded so 
well, whilst the English colleges, what- 
ever else they have achieved, have 
‘certainly not become the centre of rural 
life in the country? Partly. the deput- 
ation consider, because the English 
farmer is already highly competent and 
an only be helped by very able special- 
ts. Hehas behind him a long tradi- 
on, and need look tono one for advice ; 
n Canada and the States, on the other 
and, the farmer has usually no tradi- 
ion and must perforce turn to some 
onest, disinterested source for infor- 
“mation ; naturally he goes to the college. 
dn England matters have sometimes been 
made worse by the appointment of 
ather poor agricultural instructors and 
yy the fact that education is associated 
n the farmer’s mind with heavy county 


success of the Canadian 
1 ean colleges, as compared 
With that of the English colleges, 
s partly to be attributed to differ- 
mces in local conditions, and the deputa- 
ion failed to discover asystem that they 
‘ould transplant here with any hope of 
‘success. They learnt much, however, 
_ and they applied the experience gained 
_ to their own problem at Reading and 
- drew up a scheme for a complete agricul- 
_ tural department, Into the details of 
Be, ¢ 19 


/ 
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the scheme we need not enter ; the prin- 
ciples on which it is based, however, 
seem to us to be very sound. First and 
foremost they consider that the staff 
must becompetent: ‘‘ In making any new 
appointment of major rank it is impos- 
sible to exaggerate the importance of 
securing a first-class man ... No propo- 
sition receives more lip-homage in educa- 
tional circles, and perhaps none is more 
frequently flouted in practice.” Thata 
university agricultural department staf- 
fed in this way would be eminently 
successful is beyond dispute, and all 
interested in agricultural education will 
hope that Reading will have the means 
and the courage to go ahead. For as the 
deputation found out, specialisation is 
very necessary io agricultural work ; 
indeed, they might have quoted the pre- 
cisely parallel case of medicine. No col- 
lege would think of setting up a professor 
of medical knowledge and one or two 
assistants as a medicalschool. Yet most 
colleges think the arrangement does 
sufficiently well for agriculture; only one 
agricultural department has more than 
one professorship; indeed, at one of our 
oldest universities even the examiner- 
ships are not specialised, one and the 
same person being required to examine 
both in agricultural botany and agricul- 
tural chemistry! - 


Passing now to the memorandum on 
the principles and methods of rural edu- 
cation issued by the Board of Education, 
it is quite evident that a serious effort is 

_being made to bring the education of the 

country school into some sort of relation- 
ship to the conditions of country life. 
But in reading through it we are not 
convinced that the Board has grasped 
the fundamental difference between the 
conditions of life, and even the outlook 
upon life, in the country and in the town. 
The reader instinctively feels that no 
new method is being evolved, but the 
old system (which has not been a cons- 
picuous success in the rural district) is 
simply making a second appearance in a 
dress with some agricultural trimmings. 
The organiser who is responsible for 
giving rural significance to the school is 
at present ‘‘ primarily an expert in agri- 
culture in the narrower sense, and it will 
probably always be desirable that this 
should be the case.” But why? Why 
not men who primarily possess insight 
and imagination, who can get to the 
essentials of the problem, and devise 
methods of dealing with it? However, 
teachers and country authorities alike 
realise its importance, and we may be 
closer than we think to the new rural 
education. 


146 
MISCELLANEOUS. ss 


DEPARTMENT OF AGRICULTURE, 
PHILIPPINE ISLANDS. 


THE NEW DIRECTOR OF AGRICULTURE. 


(From the Philippine Agricultural 
Review Vol. VI., No. 2, December, . 1911.) 


On October 16, 1911, Mr. F. W. Taylor, 
of Denver, Colorado, assumed the duties 
of Director of Agriculture, 


Mr. Taylor was for some _ years, 
beginning in 1891, professer of horticul- 
ture at the University of Nebraska and 
at the same time in charge of all the 
university extension work—including 
farmers’ institutes—in that state. From 
1897 until 1905 he was connected with the 
Omaha, Buffalo and St. Louis Exposi- 
tions as chief of the agricultural and 
horticuitural exhibits. These depart- 
merts at St. Louis covered 26 acres 
(10°5 hectares) of floor space, more than 
one-fourth of the entire exhibit space 
in the exposition. Exhibits were main- 
tained by all but two or three of the 
States and Territories of the Union and 
by forty-four foreign countries. In 
assembling the exhibits for these various 
expositions Mr. Taylor visited every 
State in the Union and also a number 
of toreign countries; in addition, he has 
travelled very widely in the investigation 
of agricultural conditions—with special 
reference to horticulture—in many coun- 
tries, including Mexico and practically 
every part of Europe. 


For the last five years Mr. Taylor has 
devoted all of his time to agricultural 
work in the arid regions of the West 
with particular reference to irrigation. 
Two projects, of which he has had the 
management, have spent several million 
dollars in irrigation construction, result- 
ing the reclamation of more than 200,000 
acres (80,940 hectares) of land. 


THE VALUE OF QUININE IN COM. 
BATING MALARIAL FEVER. 


By S. Sie ABRAHAMSON. 


Official of the ‘ Netherlands-Indies Asso- 
ciation for the Promotion of the In- 
terests of the Cinchona Planters.’ 


The value of this little booklet is not 
lessened by the fact that it is somewhat 
in the nature of an advertisement for 
one of the staple products of Java. 
Though it neither contains nor professes 
to contain anything to throw new light 
on the development or treatment of 
Malaria, it places the main facts, in a 


pleasingly concise form and free from all 
technicalities, before the public, and 
emphasizes the primary importance of 
Quininein the campaign against mala- 
rial fever. 


i 


ri 
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The statistics (on page 18) showing the 
results of the Governmental distribution 
of the drug in Italy are most convincing. 
It is here stated that: —‘‘the mortality - 
from Malaria from 1895 to 1901 amounted 
to an average of about 15,000 deaths per 
annum (out of a population of 35,000,000). 
State action against this increasing 
mortality commenced at the end of 1900 
and several laws followed in succession. 
From distributing Quinine at a low 
price the Italian Government has now 
brought about the gratuitous distri- 
bution of Quinine prepared by the 
State—also as a prophylactic—to the 
needy. The moral and social result 
has been the diminution of the mor- 
tality from Malaria from 15,865 in 1900 
to 3,463 in 1908.” 


To show the enormous mortality from 
fevers (principally malaria) in British 
India, figures are quoted for the decade 
1899 to 1908, from which it appears that 
there has been a gradual increaseinthe ~~ 
number of deaths from 4,085,455 to 
5,424,872, the latter representing a 
death rate—from fevers alone—of 23°96 
per 1000. 


The author considers that mosquito 
campaigns and the destruction of breed- 
ing places, though of real value, are of 
secondary importance to the distri- 
bution and use of quinine—either as a 
prophylactic or in the treatment of the 
disease. He also draws attention to the 
fact that though Ceylon was at one 
time the principal exporter of Cinchona, 
Java now supplies nearly all the world’s 
production of bark; and that Amster- 
dam now practically mouopolises tke 
bark market. \ 


There is a somewhat misleading state- 
ment on page 38, where the posture of 
the hind legs is given as one of the 
distinguishing characters between Ano- — 
pheline and Culicine mosquitoes. The 
latter are represented as using all three 
pairs of limbs for support, in contradis: 
tinction to the Anophelines which raise 
the hind limbs when at rest. This is not 
quite correct. A large number of Culi- 
cine mosquitoes habitually erect their 
hind legs when resting or feeding. The 
noticeable difference is more in the ~ 
attitude of the body which—in Culicines 
—is carried more or less parallel with 
the wall jor whatever they may be rest- ig 
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ing upon, while the Anophelines tilt the 
hinder paxt of the body markedly 
‘upwards. ; | 
On page 4 attention is drawn to the 
importance of the ordinary laws of 
hygiene; but it is scarcely true that 
mosquitoes are attracted by “‘dirt and 
filth of all kinds.” 

HK, ERNEST GREEN. 


CEYLON AGRICULTURAL SOCIETY. 
i Minutes of a meeting of the Board of 
Agriculture, held at the Council Cham- 
ber at 12 noon on Monday, the 8th Janu- 
me ary, FOl2, 


His Excellency the Governor presided. 
here were also present :—Sir Hugh 


Clifford, the Hon’ble Mr. Bernard Senior, 
Sir S.C. Obeyesekere, Dr. H. M. Fern- 
- ando, Messrs. J. Harward, James Peiris, 
L, W. A. De Soysa, Tudor Rajapakse, F. 
_ L. Daniel, W. A. de Silva, G. W. Stur- 
 gess, H. F. Macmillan, and C. Drieberg 
(Secretary). 
' The minutes of the previous meeting, 
held on the 16th October, 1911, were read 
and confirmed. 
Progress Report No. 57 was duly 
- adopted, proposed by Dr. Fernando and 
seconded by Mr. W. A. de Silva. 
_ The Statements of Expenditure for 
_ October, November and December, 1911, 
were tabled. 
__. The paper on “Lac Culture asan In- 
dustry for Ceylon” by Mr. N. Wickre- 
_maratne, Agricultural Instructor, was 
_ read by the Secretary. His Excellency 
the President, Sir S. C, Obeyesekere, Sir 
- Hugh Clifford, Mr. Macmillan, and Dr. 
_ H.M. Fernando joined in the discussion 
that followed. 
_ Mr. W.A.de Silva read his Note on 
the Royal Show, 1911. 
_ His Excellency proposed a vote of 
_ thanks for the writers of the papers. 
_ The meeting terminated at 12-20 p.m, 
mt, C. DRIEBERG, 
Bey: Secretary, C,A.S. 
ef 4 wie —_ CO Oo 
_ CKYLON AGRICULTURAL SOCIETY. 
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A Membership. 

Since the meeting of the Board held 
on October 16 last the following have 
zu _ joined as members :—J. Wells, H. L. F, 
_ de Soysa, S. P. Charles, C. S. Abaya- 
~~ ratne, A. A, Ward, J. R. Nugawela, D. 
| _P. Senaratne, Rosslyn Koch, the Mana- 
ger, Kanika Raj (Orissa), and John X, 


af. 
Bak, * 
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Miscellaneous. 


Staff. 

Dr. Willis has relinquished his duties 
as Organizing Vice-President and Editor 
cf the *‘ Tropical Agriculturist,” and the 
thanks of the Society are due to him for 
his services in these two capacities. 


Mr. Wickremaratne, who was sent to 
the Research Institute at Pusa for a 
training in lac culture, returned on 
October 26. 


Mr. A. Madanayake has succeeded to 
the third of the probationary appoint- 
ments sanctioned by the Finance Com- 
mittee, so that there are now no further 
vacancies to fill. 


Inspection Work. 


The Secretary visited Bentota, Pana- 
dure, Wadduwa, Mirigama, Ambepussa, 
Veyangoda, Kandy, Peradeniya, Kes- 
bewa, Matale, Welimada, and Haputale. 


Mr. Wickremaratne, on his return 
from Pusa, planted the Balalla garden 
for the north-east monsoon, and after a 
week’s leave returned to his station at 
Kegalla and resumed his itinerary work 
in that district, 


Mr. Molegoda supervised the planting 
of the Madipola and Kalalgamuwa ex- 
perimental gardens, and travelled 
through Harispattu, Dumbara, and Yati- 
nuwara betore starting on a tour in 
pues and Wellessa in the Province of 

va. 

Mr. L. A. D. Silva has been working in 
the Balangoda and Ratnapura Districts. 


Mr. Chelliah was engaged in the 
Northern Province, and Mr. Sathasivam 
in the Hastern Province. 

Mr. Jayasuria, having attended to the 
distribution of plants and seeds for the 
north-east season, visited the Hamban- 
tota District to inquire into the diffi- 


culties arising from the recent drought. 


Since his return he has been put in 
charge of the Bandaragama garden. 


Mr. Karunanayaka, after serving an 
apprenticeship at the Experiment Sta- 
tion, Peradeniya, travelled with Mr. 
Molegoda for a time, and subsequently 
accompanied Mr. Jayasuriya to Ham- 
bantota., He has since been in Teldeniya, 
following the tobacco experiment there, 

Mr. Bandaranayake, on the completion 
of his training at the Government Stock 
Garden was attached to the seed store 
for a time, and has since gone to the 
Experiment Station, Peradeniya, for a 
course of training, 


Mr. Madanayake was first attached to 
the seed store, and subsequently sent to 
the Lxperiment Station, Peradeniya, 


Miscellaneous. 


Seed Distribution, 


The usual supply of vegetable seeds 
obtained for members for October plan- 
ting, and a large consignment of Soy 
bean and Tephrosia purpurea seed, was 
distributed to members who booked 
beforehand. 


The following notes taken from a 
memorandum on Tephrosia purpurea, 
drawn up by the Manager of the Sivagiri 
farm, are published for the information 
of those who are growing the plant for 
green manure :— 


The full sowing rate is 10 1b. per acre. 
The seed under favourable conditions, 
that is, where the land has been prepared 
by ploughing, &c., should germinate 
within a week; otherwise it lies dormant 
for a considerable period without losing 
vitality, this being generally the case 
where the moisture in the soil is excessive 
or insufficient. The germination of Teph- 
rosia seed may be hastened by spreading 
the seed on the ground after mixing with 
river sand, covering with straw, and 
getting it trampled by cattle. The seed 
can afterwards be separated by winnow- 
ing. On a small scale the seed mixed 
with sand may be pounded in a mortar. 


On stiff land the plant grows with 
difficulty, but continuous sowing of it 
greatly assists in improving the condi- 
tion of the soil, The crop is peculiarly 
suitable for growth during the period 
the land is idle. 

Seeds of two varieties of Indian chillies, 
received from Koilpatti farm, are under 
trial by the Agricultural Instructors, 
while a quantity of Zanzibar chilli seed 
is available for distribation. This latter 
variety is suitable for export in the dry 
condition, and fetches good prices in the 
London market. it is not likely to have 
much value in the local market. 


Seed of hickory king maize, raised lo- 
cally, has been widely distributed in 
localitiés where maize is usually grown. 

Seeds of giant bamboo, a good variety 
of brinjal, and Zanzibar chilli are avail- 
able to members. 


Fruit Cultivation. 


The distribution of grafted fruit plants, 
over 700 in number, was attended to by 
Mr. Jayasuria, assisted by Mr. Bandara- 
nayake. The plants arrived at a favour- 
able time, and with the prevailing 
showery weather they should make a 
good start, 

A few seeds and plauts of the bell 
apple were received from Fiji, and seeds 
of rambutan and pullesang from the 
Straits.. 

The Assistant Government Agent, 
Puttalam, reports that four graited 


us 


grape vines supplied by the Society are F 


thriving in Kalpitiya, They are of the 


Cordo Blanco variety. 


Some very interesting details about 
the canning of pineapples has been 
kindly furnished by Mr. Edward B. 
Nathanielsz, presently of Brooklyn, New — 
York, who has also transmitted a letter 
from the President ot the Sanitary Can — 
Oompany of New York, advising the 
despatch of specimens of the sanitary 
can sealed without solder or acid. Any 
one interested in this matter should 
apply to the Secretary for further parti- 
culars. 


All-Ceylon Exhibition, 1912. 


The arrangements for this show are 
well under weigh, The various sub- 
committees appointed to deal with the 
details connected with buildings, cata-' 
logue, &c., have held meetings and 
made definite recommendations. The 
Exhibition will be held at the Victoria 


Park on or about July 1, 1912, and will 


remain open for a week. Numerous 
applications are coming in for the cata- 
logue, which is now ready. The Poultry 
Club and the Kennel Club have joined 
forces with the Hxecutive Committee, 
so that there is no likelihood of the 
Exhibition suffering by any counter 
attraction. , 
Sericulture. 


Work progresses satisfactorily at the 
Silk School and Farm in Peradeniya. 
The Commanding Officer of the Salvation 
Army repoits that the Manager conti- 
nued the planting of mulberry over the 
whole land, except the lower portion, 
which has been given to castor, ‘The 
Japanese reeling machine is now in 
daily use, and the mulberry cocoons 
in stock are being reeled into two-and 
three-ounce skeins. Samples of the silk 
submitted to experts have been com- 
mended for their strength and brilli- 
ancy, and pronounced equal in quality 
to the silk produced in other silk schools 
in India, The Manager has received a 
number of inquiries and visits from 
those interested in sericulture: Silk- 
worm eggs, mulberry -cuttings. and 
castor seed have also been supplied to 
applicants. 

Within the next two or three months 
the Salvation Army intend to send a 
qualified instructor into the villages to 
advise teachers aad others willing to 


undertake the rearing of silk worms. 


The Secretary of the Society inspected 
the Silk Farm on the 17th, and witnessed 
the process of silk reeling. ¢ 

; Demonstration Gardens. 

A Committee of the Wellaboda Pattu 

Branch, reporting on the Weragoda — 
* 


(FEBRUARY, 1912, a 


a 


| Feprvary, 1912] 


garden, speak well of the work done by 
- Mr. N. A. S. Jayasuriya, who, since 1907, 
has not only managed the garden, but 
also financed it. The original ten acres 
i under cultivation have now been in- 
Ki creased to twenty, and necessary drains 
A and paths and additional wells have 
> been provided. All varieties of tropical 
fruits, vegetables, yams, and other 
A economic products have found a home 
-. inthe garden. The report referred to 
s concludes with the remark that this 
__ garden is serving its purpose as a model 
garden in the district, and cultivators 
are copying its methods and obtaining 
seeds and plants for their own use. Mr. 
Jayasuriya deserves commendation for 
_ having relieved the Society of any 
financial responsibility forthe garden, 
‘to the management of which he has 
given so much time and trouble. 
‘ The gardens at Balalla in Wanni hat- 
a pattu and at Madipolain North Matale 
_ are dealing with dry country products 
_ -grown in rotation, the main crop being 
“eotton. The Kalalgamuwa garden in 
- Lower Dumbara is chiefly devoted_to 
cotton and maize. In the Kegalla Dis- 
a trict a number of small gardens have 
- been started on land attached to circuit 
| b. ees - bungalows for the cultivation of fruit 


" trees. 
ee Cotton. 
a _ Aconsiderable area was laid down in 
: cotton during the north-east monsoon 
- rains. In the Jaffna, Batticaloa, Matale, 
a and Dumbara districts the cultivation is 
being carried on under the supervision 
ae of the Agricultural Instructors of the 
Pi Fy Northern, Eastern, and Central Provin- 
Ges respectively ; while in the Matale 
ey North distvict it is again being grown as 
 acatch crop with rubber as the result of 
_last_year’s success in this respect. Cotton 
pe. trials are also being made in tne Hamban- 
 tota and Balangoda districts. Mr. Mole- 
4 ie - gode, Agricultural Instructor, Central 
ee _ Province, reporting on last year’s trials 
ee with three varieties of cotton at the 
_  Kalalgamuwa garden, states that while 
ee, Sea Island gave a percentage of only 25 
per cent. lint, Black Rattler gave 33 per 
oe cent. and Cambodia cotton 37 per cent. 


Tobacco. 


: An exhaustive report on samples of 
gee Pebacco raised at the Government Eixperi- 

Me ment Station, Maha Iluppalama, by the 
Director of the Imperial Institute, has 
“Ae ‘tome to hand, having been transmitted 
through the Right Honourable the Secre- 
- tary of State for the Colonies to Ais 
_ Excellency the Governor. The report, 
of which even a summary would exceed 
the limit of space that could be given to 
ia it here, will probably be published i in the 
 Society’s magazine, 


ea 
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Paddy (Rice) Cultivation. 


Mr. Wickremaratne, Agricultural Inst- 
ructor, reports well of Rascadam paddy 
seed sent to him for distribution in the 
Kegalle District. The Ratemahatmaya 
of Beligal korale is cultivating the crop 
after raising it in nursery, while the 
Korala has broadcasted the seed. The 
crop is reported to have flowered in two 
months atter sowing, bearing heavy ears. 
Mr. Wickremaratne considers this varie- 
ty a very desirable short-crop (bala-wi) 
paddy to adopt, and suggests that a 
good quantity of seed should be obtained 
for a larger trial. The Indian seed supply 
is, however, limited. According to infor- 
mation received from India, Rascadam 
paddy crops in 34 months; and while it 
is afine paddy, itis alsoa heavy cropper. 


The new ploughs placed on the market 
by Messers. Hunter & Co., and specially 
the one known as the ‘‘Goiya,” are 
attracting attention. The latter imple- 
ment is being tried in different parts of 
the Island, and promises well. The same 
firm’s flexible harrow is well reported on 
in more than one quarter, and is likely 
to turn out to be the implement so much 
wanted for levelling paddy fields atter 
ploughing. 


Pests and Diseases. 


The Government Entomologist reports 
as follows on specimens of pests forward- 
ed to him from the Bandaragama fruit 
garden :— 


I find three distinct insects upon the 
young shoot of orange. These are: (1) 
an Aphid (Ceylonia theccola); (2) a 
Scutellerid bug (Coptosoma’ siamica) ; (8) 
a small mining caterpillar (Phyllonistis 
citrella). None of these insects are of any 
serious importance. The Aphid will 
disappear very rapidly without any 
special treatment, The Scutellerid 
occurs commonly on very many different 
plants, but has never been recognized as 
a pest. The mining caterpillar is some- 
times present in large numbers on orange 
trees, and causes the distortion of young 
leaves; but the tree does not appear to 
teel the attack seriously. Being an 
internal feeder, it is difficult or imposs- 
ible to kill it without removing all the 
infested leaves. 1do not consider that 
this extreme measure is at all necessary. 

Mr, Jayasuriya, Agricultural Instruc- 
tor, reporting on the use of florium or 
tree carbolinium, states that he used it 
on orange trees suffering from a bark 


“disease which has caused the death of a 


number of trees. He thus describes 
the disease: ‘‘At first a dark roundish 
patch appears on the bark, and soon 
after there is an exudation of a light 
colour, Later on a number of larva 
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and tiny insects will be found in the 
decayed tissue.” The treatment consist- 
ed in cutting away the unhealthy bark 
and painting the wound with florium. 
The wound healed up in a few days, and 
fresh bark grew round it. 


Lac Cultivation. 


The Officiating Imperial Entomologist, 
writing on November 20 last, states: 
‘In order to enable you to start lac 
cultivation, I shall send two small erates 
containing Ber (Zizyphus jujuba) brood 
lac by post by the beginning of June 
next. This will probably be on June 2. 
Another consignment of two crates will 
leave this place on June 8, so as to be in 
your hands before June 18, the time 
when the larve generally begin to 
swarm out. 

‘“‘T have also potted two Ber plants, 
and one has been inoculated with Ber 
brood lac this season. Ifon receipt of a 
reply from you that the four lac crates 
are spoiled in transit, I shall arrange to 
send the tub containing an inoculated 
plant direct to you via Calcutta. If 
possible, I shall arrange to send you 
some Kusumb tree lac to puton the 
Kusumb trees, as wellas asmall quan- 
tity of Pithecolobium saman lac; but of 
this lam not yet certain.” (Kusumb is 
Schleichera trajuga, ) 

Referring to Mr. Wickremaratne, Mr. 
Bainbridge-Fletcher says:—‘‘He has 
learnt cultivating, scraping, washing, 
and fumigating lac, and is fit to start 
and supervise lac cultivation.” 

The Government Entomologist, Mr. 
E. E. Green, writing on December 9 last, 
reports that he has not been successful 
in hisattempts to inoculate local trees 
with healthy brood lac from Shorea 
robusta nor did he succeed in inoculating 
ficus religiosa and Filicium decipiens. 
This unfavourable report is rather dis- 
appointing, in view of the arrangements 
being made to start lac cultivation 
next year, 

Reports and Investigations. 


Professor Wyndham Dunstan has 
furnished a full report on two samples 
of coca leaves forwarded to the Imperial 
Institute from Mr. K. B. Beddewela, 
Maligatenne estate, near Kandy, where 
he is growing the Peruvian variety he 
claims to have introduced into Ceylon. 


The samples were submitted for identi- 
fication to Professor Greenish, in whose 
opinion the leaves belong to the variety 
of coca known commercially as Truxillo 
or Peruvian, and derived from Lry- 
throxylon truaillense Rusby, 


The following extract from the report 
is reproduced for the Information of 
jnterested parties :— 
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- agesof ether-soluble alkaloids contained ~ 


‘not less than 0°5 per cent, of ether: 


\ t Pietys) 
(Pesrvary, ‘1912, 


Results of Examination.—The percent- 


in the two samples were determined b: 

two different methods, which gave con- 
cordant results. The averages of the 
results obtained in each case were as 


follows :—- is 
Ether-soluble Alkaloids, 


In Material Expressed 
Moisture. as received. on Dry 
f Material, 
Per Cent. Per Cent. Per Cent, 
Sample No. 1... 8°54 1:02 112 
Sample No. 2 ... 11°00 0°51 0°57 


The total alkaloid, as weighed, was in 
each case obtained in a crystalline con- 
dition by adding a minute fragment of 
pure cocaine to the ethereal solution; 
this afforded a good indication of ths 
predominance of ‘cocaine in the crude 
alkaloid. The subsequent examination 
of the alkaloids showed, however, that 
the cocaine was accompanied by other 
alkaloids. There is no- trustworthy 
method for the quantitative separation 
of cocaine from the associated coca 
alkaloids, but careful chemical exami- 
nation of the total ether-soluble alkaloid 
from sample No.1 showed thatit pro- 
bably had the following approximate 
composition :— . 

(1) About 19 per cent. of cinnamyl- 

cocaine or ether-oxidizable alkaloid. — 

(2) Not more than 1 per cent. of an 

alkaloid, probably truxilline. 

(8) At least 80 per cent, of cocaine. 


In the case of sample No. 2, the small 
quantity of material available did not 
admit of a thorough examination, but 
there is no doubt that the crude alkaloid 
contained rather less cocaine than in 
the case of sample No, 1. The amount of 
cocaine present was probably not more 
than 70 per cent. of the total alkaloid. 


Commercial Valuation.—The samples 
were submitted to a commercial expert, 
who stated that on the London market 
coca leaves are sold by their appearance 
rather than by their alkaloidal value, 
and that judging in this way sample No. 
1 would realize about 8d. to 9d. per Ib., 
and sample No. 2 about 5d, to 5$d per Ib. 
(July, 1911). Ne tees 

The expert pointed out that the value 
quoted for No. I would obviously be too 
low if the leaves were bought according 
to their alkaloidal value. ne 


Remarks and Conclusions.--The British _ 
Pharmacopoeia does not specify the ~ 
amount of alkaloid that coca leaves — 
should contain, and the German ~ 
Pharmacopceia does not include coca — 
leaves in the list of officinal drugs. The — 
United States of America Pharmacopeia ~ 
requires that the leaves should contain 
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jluble alkaloid, as determined by the 
_ *method specified in the United States 
Pharmacopoeia. Both these Ceylon 
samples of leaves comply with this 
_ standard, but No. 1 contains nearly twice 
the amount of alkaloids found in sample 
— No. 2 This difference is further 
emphasized if the actual amount of 
cocaine in the two samples is compared, 
for in this respect No. | is about 23 times 
as rich as No. 2. 


_ The recorded amounts of total alkaloid 
contained in coca leaves show great 
variation, which may be accounted for in 
part by the different methods employed 
_ for the determination. 


- _._ South American leaves are said to con- 
tain from 0:02 to 1:02 per cent.. and good 
_ gpecimens contain on the average about 
0°8 per cent. of ether-soluble alkaloids. 
Java leaves are stated by one authority 
_ to contain 0°78 per cent. of total alkaloids 
} in the old leaves and 2°08 per cent. in the 

- young leaves. Other authorities give 
_ figures within these two limits. 


_. As pointed out in the Imperial Institute 
report of November 11, 1909, on coca 
leaves from Ceylon, South America coca 
leaves contain cocaine as the chief 
alkaloidal constituent, while the Java 
leaves are stated to contain very little 
_ cocaine, though they yield alkaloids 
_ from which cocaine can be prepard. For 
that reason the Java leaves are not 
generally used for making medicinal 

preparations of coca, but are employed 
chiefly as raw materials by cocaine 
manufacturers. 


_ General Remarks.—The results of this 
examination show that these Ceylon 
coca leaves, like those produced in 
olivia and Peru, contain cocaine as 
eir principal alkaloidal constituent, 
d are therefore quite suitable for use 
n making medicinal preparations of 
coca, as wellas for the manufacture of 
the alkaloid cocaine. 


Reporting under date November 4, 
_- 1911, Professor Dunstan gives the follow- 
ing analysis of a sample of Dhall (Caja- 

i 4s indicus) forwarded by mein May 
last:—Moisture 10°64, crude proteins 
"11 (true proteins 19°87, other nitro- 
genous substances ‘24),fat 1°10, starch 
7°88, fibre 6°9, ash 3°37. The nutrient 
tio is given as 1°38, and the food units 


_ Professor Dunstan adds: ‘The seeds 
“contained no alkaloid, saporium, or 
- Cyanogenetic glucoside, The Dhall was 
submitted to brokers, who considered 
‘it would be worth £610s. per ton in 


- London (October, 1911).” 
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As Dhall thrives and bears well in 
most parts of the Island, but parti- 
cularly in the dry districts, it should 
prove a useful catch crop, and being a 
ous will not exhaust the nitrogen in 
the soil. 


On July 15 last a sample of Abassi 
cotton grown at the Experimental 
Garden, Tissa, was forwarded to the 
Imperial Institute. The report on this 
(dated November 38) has just come to 
hand, and is to the following effect: 
The lint is soft, fine, rather dull white, 
somewhat badly stained, and leafy. 
Yield of lint on ginning 36'6 per cent,, 
yield of lint per 100seeds 5:3 grains, 
strength good, length of fibre irregular, 
from 1to1‘8in., mostly from 1'8 to 16, 
in. Commercial value 83d. to 83d. per 
lb.. with fully good fair Abassi at 124d. 


per lb. The cotton is said to be poor, 
owing to stains and dirt. 
C. DRIEBERG, 
’ Secretary. 


January 8, 1912. 


ROY AL AGRICULTURAL SOCIETY’S 
SHOW AT NORWICH, 1911. 


[Read at the Meeting of the Board 
of Agriculture on January 8, 1912. | 


Mr. W. A. de Silva, who,. while in 
England last year, visited the Royal 
Agricultural Society Show at Norwich 
as a representative of the Ceylon Agri- 
cultural Society, furnishes the following 
note on the Show :— 


The Royal Agricultural Society’s 71st 
Annual Show, was held this year from 
June 26 to 380 at Norwich. The Society 
was established in 1838, and one of its 
chief functions consists in the holding of 
this Annual Show, which is now known 
as the Royal Show. 


The Show this year was held under 
the Presidency of His Majesty the King. 

The total value of prizes offered 
reached the sum of £10,000. 


The following were the number of 
entries in the different departments of 
1911 Show :—Horses 707, cattle 1,061, sheep 
741, pigs 416, poultry 1,218, 

Exhibits of agricultural implements 
and machinery, feeding stuffs, seeds, 
manures, &c., were shown in 457 stands. 


There were 54 entries of new imple- 
ments. In addition to these, there were 
comprehensive exhibits of horticulture, 
forestry, plantations and nurseries, and 
an agricultural educational exhibit, 


Prizes were also'awarded for exhibits 
of honey and bees and preserved fruits. 
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- A feature at these stands is the manner 
in which various exhibits are judged. 
The judging of live stock takes place in 
specially provided rings and in the pre- 
sence cf visitors. This is done according 
to approved standards of judging, by 
which marks are allotted to the various 
“points” in the exhibits. This system 
ean with advantage be introduced into 
Ceylon, since it serves bothas a lesson 
and a guide to the exhibitors, helping 
them to gain a knowledge of the most 
acceptable points in the animals and 
produce exhibited; and thereby tending 
to improve the quality of live stock 
and agricultural produce generally. The 
exhibit of live stock was well calculated 
to give one an idea of the interest that 
is being taken by farmers and breeders 
in the United Kingdom in the production 
of various types of superior animals. 


An enormous amount of time, labour, . 


and money is expended in this great 
work. 

Some of the large landowners in Ceylon 
can well follow the example of those 
who are engaged in Great Britain in 
perfecting special types of animals. The 
pure native cattle of Ceylon are. with 
the necessary attention and expenditure, 
capable cf being developed into a very 
useful class of animals. Our small hardy 
daught bull can be vastly improved by 
selection and breeding. In this way it 
should be possible to revive a breed of 
fast trotting bulls and good milking 
stock, both cows and buffaloes. 

Some of the prize winners in the 
section for horses and cattle were very 
valuable animals, and in certain classes 
there were so many excellent animals 
exhibited that the task of judging was 
no easy one. me 

Under poultry there were some birds 
valued at £100 and more; and quite a 
large number. worth from £30 to £50. 

The section devoted to agricultural 
education was of special interest, 
showing, as it did, the manner in which 
this branch of education is being de- 
veloped in England. 


The Board of Agriculture had on 
exhibition a series of leaflets and 
publications issued free of cost for the 
information of farmers and others con- 
nected with the agricultural industry. 
The leaflets dealt with some three 
hundred subjects, Another noticeable 
feature in connection with these leaflets 
is that they are made available in book 
-form;each book contains about 500 
pages, and is sold at sixpnce, Nature 
study and rural agricultural education 
were well represented in a large series 
of charts, specimens, and prospectuses. 


W. A, DE SILVA. 
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PERADENIYA EXPERIMENT — 4 
STATION. inet, 


Minutes of a meeting of the Committee 
of Agricultural Experiments held at the 
Experiment Station, Peradeniya, on llth 
January, 1912. re 

Present :—The Acting Director, R. B. 
Gardens (Chairman), the Government 
Chemist, the Government Mycologist, 
Messrs, H. A. Beacheroft, N. W. Davies, 
and theSecretary. Visitor, Mr. Biddulph. 

The progress Report since the previous 
meeting was read. 


Resolved :— / 
1. That the Progress Report be regu- 
larly sent to the Secretary, Cey- 
lon Planters’ Association, for the 
use of Committee only. 
2. That the manuring of old cacao be 
discontinued for a year. 
3. That young cacao be manured in 
alternate years, as Follows :— 
(a) Jungle mulch or dadap. 
(b) 10 tons cattle manure forked in. 
(c) 200 lbs. Basic slag buried and 
trenched with leaves. 
(ad) 200lbs. Basic slag sown broadcast 
and disc harrowed. 
(e) 200 lbs. Ammonium sulphate ap- 
plied in June and August and 
disc harrowed. 
200 lbs. Basie slag, 100 lbs. Potas- 
sium sulphate sown broadcast 
and dise harrowed. 


(g) 200 lbs. Basic slag, 100 lbs. Potas- 


(f) 


sium sulphate, and 400 lbs. 
Groundnut cake and dise har- 
rowed. ‘ 
(h) 300 lbs. Bone dust. 
(4) Control. 
J, A. HOLMEs, 


Secretary, C. A. E., and 
Superintendent, EH. S. P. 


PROGRESS REPORT ON EXPERIMEN'L 
STATION, PERADENIYA. 


From 9TH NovVEMBER, 1911, To 11TH © 
JANUARY, 1912. eg 


Tra.—All the tea plots were pruned 
during 1911 and have, notwithstanding, ~ 
shown generally an increased yield, this 
being especially noticeable as regards — 
the Manipuri Indigenous which ran for _ 
over two years. { $ 


The yields were as follows, calculated — A 
from the basis that 100 lbs. leaf makes 
24°15 lbs. tea :— | ERS 2. i 


‘MRRUARY, 1912.) — 


Jat of Bushes. 


ctual 
Caleulated 
to 2,722 bu- 
shes per 
acre 


584. 
-Singlo ep a 


Assam Hybrid 


935 
Average 753 lbs. 
madad.<. 3481 1b. Albizzia ... 1229 ,, 


~Cacao.—The S. W. setting ripened 


being harvested. 


Canker in the pods has been very pre- 
valent recently, but does not appear to 
have affected the trees themselves to 
any extent. 


An experiment suggested by Mr. 
Rosling, namely, to remove all black 
ods once per week from two acres and 
to compare the result with the sprayed 
area, has been carried out during the 
year, — 


The figures are :— 


Sprayed cacao 13'5 % diseased 

Cacao black pods 
. picked weekly... 21°8,, ne 
RuBBER.—Para. Plot 79 tapped on the 
rertical system with the Bimber pricker 
“was started in April, 1910, hence the 
‘second year terminates i about two and 
a half months, For purposes of compari- 
~ son, however, the result for six months 
om April to September inclusive works 
ut at 11°33 oz. per tree. An appreciable 
mount of scrap is at present being 
ollected from the ground. 


Plot 82, Row B., tapped on the ird 
ireumference system knife only has 
ad 4 of the bark excised and a further 
division has been started upon. The 
year’s yield from this method was 
“75 OZ. 
Plot 82, Row C, is being tapped by 
enns of a basal V. This row yielded 
1:36 0z. per tree for 6 months from June 
‘ ee overber. 
_, Some new experiments have been 
-agehalade in plot 87, viz., quarters 
i herring bona pared on alternate 
ae ys so eae the year, quarters and 
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herring bone pared daily on alternate 
months, and the newest Northway 
pricking system. 

Ceara.—This species wintered from 
February to June, the result of the 
year’s tapping being as follows :— 


Old. 

Method. Cuts. Weight. 

V cut to wood 82 81 oz, 
V Northway knife & pricker — — 10. t aH 
$ spiral do 89 ,, 
Bamber Pricker, channels — 74 ,, 


Young, 33 years. 


_ Method. Cuts. Weight. 
Bamber Pricker only 71 2:9 oz. 
Left 4spiral knife & pricker — 37 ,, 
Right do — 385 , 
V knife only — 42 ,, 
V knife & pricker — 438 ,, 

September, October and November 


were the three best months. 


M.dichotoma. The yield of these trees 
was slightly in excess of 2 oz. for the year. 

Pappy.—The nursery grown seedlings 
have been transplanted 10” x 10” and 
one half of the field has been manured 
as before with Messrs. Freudenberg’s 
special mixture. 

GREEN MANURES.—Small beds of Soya 
bean, Atylosia albicans and Crotalaria 
jerruginea have been established. 

The following plants have been cut 
yielding for 1/l00th of an acre :— 


Leuczena glauca 146 
Tephrosia candida 158 
Mimosa pudica ace 56 


The Leucena glauca was planted in 
March, 1910, and hasso far yielded 1,209 
lbs. for 8 cuttings and is sprouting as 
well as ever. 


The Tephrosia candida has given 1,857 
lbs.- in 7 cuttings since January, 19.0; a 
few of the plants have failed to survive 
the repeated pruning. 


Om GrassEs.—Distillations of the 
various grasses are being continued. 


Owing to the droughtin the early part 
of 1911 the Cymbopogon polyneuros, 
planted out for the purpose of supplying 
2 lbs. of oil to the Imperial Institute, 
was much delayed in growth, hence it 
has been impossible to obtain more than 
1 lb. to date. 


Frouits.—All the Mangosteens have 
died from some disease which starts at 
the tips of the leaves, 


The Cashew-nuts were similarly 
affected when young plants were put 
outs but did well when sown seed at 
stake. 
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There is some difficulty in obtaining 
supplies for the various plots. 


PLANTAINS.—The crop for the year 1911 
was as follows :— 


Variety. No. of Weight. Amount realised, 
bunches. Ibs. Rs. Cc, 
Alu-kehel 56 832 19 90 
Kolikuttu 19 169 Z: 48 
Suwandel 77 544 10 24 
Hondarawalu 73 2,009 1,955 65 
Ana» alu 42, 1,258 14 40 
Total 267 4,812 71 ~ 67 
Cost of weeding ve op 46 12 
Nett profit .. 25 65 


Finri.—The sisal fibre has been cut 
and buried; the weight was 9,388 lbs. 


MISCELLANEOUS.—Maize, Castor, Sweet 
Potatoes, varieties of yams, Girger, 
Vanilla and Soya bean have been planted 
on the newly cleared land. 


WHAT SCIENCE HAS DONE FOR 
THE WEST INUVIES, 


By Sir W. T. THIseiTon-DYER, 
K.C.M.G., F.R.S., ETC, 
(From the West Indian Bulletin, Vol. 
XI., No. 4, 1911.) 


A little more than a year ago [ told in 
these pages, with a very sore heart, the 
story of what the late Sir Alfred Jones 
had accomplished for the West Indies 
by enlightened commercial methods. 
That chapter is unhappily closed, for no 
one has succeeded him. It is a more 
hopeful task which is now imposed upon 
me—to give some account of what science 
has done, and will continue to do. It is 
worth the telling, and it is more than a 
mere record of success, but carries a 
moral of far-reaching extent. 


This journal, from its first number, has 
never ceased to preach the necessity of 
applying knowledge to the right conduct 
of human affairs. It continues to preach, 
and in face of the stolid conservatism 
of our methods, one mightina despon- 
dent mood think with little effect. But 
if one looks back over long periods it is 
not so, and the change in public opinion 
as represented by governmental action 
is little short of astonishing. 


When I first became engaged in colon- 
ial work some forty years ago, the 
doctrine of laissez faire was in full 
swing. It was heid that self-interest 
would «determine whether an industry 
would succeed or fail; if it failed it 
deserved to do so, and another would 
‘take its place. In either case it was 
best to leave it severely alone. This is 
not the place to discuss how far such a 
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doctrine is sound. But practically it is 
continually being abandoned, No in- 
dustry is now free from governmental 
interference and such interference is 
only tolerable if directed by adequate 
technical knowledge. Interference must 
always be of the nature of restraint, and 
at any rate theoretically one may ask 
whether some compensation is not justi- 
fied. It can hardly be doubted that the 
community will have more and more to 
provide knowledge for industry of the 
kind that self-interest is powerless to 
provide for itself. 


Mill, however, and other economists, 
clearly saw that academic economic prin- 
ciples were not universally applicable 
to agriculture. The reason is obvious: 
the soil is not removable, but has to be 
utilized as best it can, and where it is. 
If it went generally out of cultivation 
food would fail. It was still, however, 
left to laissez faire, except in some mea- 
sure in India, where the Government 
undertook the pioneering work in regard 
to tea, cinchona, rubber, and some other 
staples, and then left their commercial 
development to private individuals. In 
any Other country but ourown the work 
of Rothamsted would have been promo- 
ted by theState. Thereare undoubtedly 
advantages in scientific research being 
left unfettered to individual effort, but 
it is only the richest landowners, such as 
Coke of Holkham, and the Dukes of Bed- 
ford, who can afford to add to agricul- 
tural knowledge by experiment. The 
average cultivator is powerless to follow 
other than traditional. Yet it isin the 
interest of the community that he should 
do better in order that the maximum 
return may be obtained from the land. 


When the country began to acquire 
tropical possessions, it was seen, however, 
that something more than laissez faire 
was required for their economic develop- 
ment. It was the Royal Society, at the 
hands of its president, Sir Joseph Banks, 
who first took the workin hand. Having 
the ear of the King, he was able to use 
Kew, which was then the private pro- 
perty of the Royal Family, for the pur- 
pose. The mutiny of the Bounty was an 
attempt to add to the cultural resources 
of the West Indies. An indirect result 
was the foundation of the great Dutch 


colonial botanical establishment at Buit- ~ 


enzorg. When it was decided that Kew 
shculd be maintained as a national estab- 
lishment, its colonial utility was appar- 
ently one of the main reasons for the 
decision. In a scheme which received 


the sanction of Parliament the interest— 


of ‘commerce’ and ‘agriculture’ were 
recognized, as well as the supply ‘of 
authentic and official informations on 
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points connected with the foundations of 
new colonies.’ Its functions in this res- 
pect were steadily fostered by the 
Hookers, tather and son, The history 
of Kew thus affords one of the earliest 
instances in this country of the recogui- 
tion of the duty of the state to promote 
scientific knowledge in the public in- 
terest. And the historic meaning of the 
controversies, which have occasionally 
brought Kew prominently into public 
notice, is simply the attempt of a policy 
of laissez faire to arrest its work. 


But anything which is rooted in sound 
principles cannot be checked, because 
their necessity insists on asserting itself ; 
and the West Indies again supply the 
illustration. Obviously their chief asset 
is solar energy. Our channel islands 
supply us with early vegetables. In a 
rule-of-three sum the West Indies stand 
For the channel islands of the North 
Atlantic shores. Alfred Jones saw this 
and started a line of steamers to flood 
us with West Indian fruit. But this is 
anticipating. In the ‘nineties’ their 
condition was the reverse of prosperous. 
And,. it it is a paradox that science was 


indirectly the cause of the mischief, it 


happily was able to supply the remedy. 


The Napoleonic empire left behind it 
two permanent legacies, the French code 
and beetroot sugar. When Napoleon’s 
continental system closed the ports 
ot Kurope to British colonial produce, 
the import of tropical sugar was cut off. 
As sugar ica necessity of modern food 
there was the strougest impulse to find 
anew supply. I need not repeat a well- 
worn story. The Chemist and the culti- 
vator lavished all their resources on the 
unpromising beet, and ultimately de- 
throned the sugar cane. Then came the 
bounties which flooded this country 
With sugar at scarcely more than cost 
price, aud drove cane sugar out of con- 
sumption, 

There is a fundamental principle in 
agriculture: never to trust to a single 
Ireland trusted to the potato and 
Ceylon to coffee, and both failed them ; 
this was trom disease. The West Indies 
trusted to sugar, and in their case the 
ruin was economic. ‘Vhe balance ot solar 
energy being in its favour, on equal 
terms the cane should at least hold its 
own with the beet. But now comes the 
mistake and its moral. The sugar con- 


tent of the cane was held to be incapable 


of increase; the methods ot manutfac- 
ture were often archaic and wasteful. 
Beetroot sugar was the product of the 
most refined scientitic skill in both direc- 
It was the fable of the hare and 
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In the ‘nineties’ then the West Indies 
had sunk trom prosperity to poverty. 
I heard it publicly stated at a meeting: 
in the city of Loudon that annexation 
to the United States was the only 
remedy. On some of the islauds the 
peasantry were clamouring tor foud. 
And so things might have remained but 
for Mr. Chambetlain, who has never 
hesitated to cut himself adrift trom 
hide-bound prejudices, and regardiess 
of them, to apply @ practical remedy to 
an evil. 

In 1897, after obtaining from Parlia- 
ment some temporary relief he sent out 
a commission of inquiry, of which Sir 
Edward Grey was a member, and to 
which Sir Daniel Morris, tien assistant 
Director of Kew, was attached as Seere- 
tary. The Imperial Department of 
Agriculture was established the follow- 
ing year, and Sir Daniel Moris left Kew 
to take up the duties of Commissioner. 
ln a recent paper before the Royal Colo- 
nial Institute (see Nature, January 26) 


-he has given atull, and I think extremely 


modest, account of what he was able to 
achieve. That paper will speak for itself, 
My purpose is to show how success 
flowed trom the patient and persistent 
application of scientific method. 


The first thing was to see if the sugar 
content of the cane could be improved. 
Like many other plants subjected to 
long cultivation, it was believed to have 
lost the power of producing seeds. ‘Lue 
Pacific Islands had veen ransacked with- 
out much success to find mure productive 
kinds which might have arisen pussibiy 
by bud variation. The white Trausparent 
cane, Which is regarded as a standard io 
the West Indies, yields 2$ tons of sugar 
to the acre. As sugar content varies, 
like every thing else, inindividual plants, 
it was suggested trom Kew that an im- 
proved race might be Ovtained by the 
process of chemical selection by which 
the ViJmorins worked up the beet to a 
high standard and maintained it av it. 
Some success was obtained, but it was 
evident that it wouid be extremely slow. 
By a stroke of good fortune a more 
rapid method was discovered. Avout 
1888, Mr. Bovell and Professor Harrison 
noticed the spontaneous occurrence of 
seedling sugar-canes in Barbados. It 
was found that the sugar-cane did actu- 
ally produce seed, though in so smail a 
quantity that it had been overlooked. 
As this aG once opsned the dour to 
Seminal variation and selection, the 
atteution of the Colouial Office was at 
once directed by Kew to the unpurtaiuce 
of the discovery. ‘he work was vigo- 
rously taken up by Sir Daniel Morris, 
and trom 1908 onwards seedlings have 
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been raised on a large scale by Mr. 
Bovell, and continuously selected from, 
as well as hybridized. 


The result has surpassed expectation. 
One seedling cane, for example, B. 8405, 
gave an increase more than the standard 
ot 1 ton an acre, representing a net pro- 
fit of £8. Dr. Watts, the present Commis- 
sioner, estimates that the benefit to 
Antigua and St. Kitts alone would more 
than cover the expense of the Depart- 
meut. Much light has been thrown on 
the food requirements of the cane by 
carefully controlled experiment. As 
might be expected, potash is found to be 
favourable, but phosphatic mannres to 
have involved monetary loss. Di.Watts, 
who has been the pioneer in the promo- 
tion of central factories, has obtained 
ab increased production of 40 per cent. 
more than the ‘Muscovado system’. Nor 
is this all. The pests and diseases by 
which the sugar-cane, like all other 
cultivated plants, is attacked had to be 
combated. The Cambridge School was 
drawn upon tor mycologists and entomo- 
logists. Mr. Maxwell-Lefroy achieved a 
notable success in discovering the means 


of controlling the destructive moth © 


borer. 


The upshot is that a moribund indus- 
try has been given a new lease of life by 
bringiug scientific method to bear upon 
it. Laissez faire would say that the 
planters might have done it for them- 
selves. But they did nut, and, in fact, 
could nov; a scientific campaign can no 
more be conducted by amateurs than a 
military one; the planters would not 
have known what positions to attack, 
nor could they have found the necessary 
men to do it nor directed them if they 
had. 

Other industries had to be revived or 
created, Perhaps the most important 
of these the production of Sea Island 
cotton with the generous help of the 
United States. 


Lastly, but by no means least, an effi- 
cient system of rural education has been 
organized tor the negro peasantry. I 
have no hesitation in saying that it is 
far in advance of anything which exists 
in the county where I am writing, 


And thus Sir Charles Lucas, speaking 
from the perspective of the Colonial 
Office, is able to say that ‘while the 
eighteenth century saw the greatness of 
the West Indies, the nineteenth their 
distress,the twentieth century, he hoped, 
would witness their regeneration.’ 

But this is not the end of the story. 
What has been accumplished in the 
West Indies has not been without its 
effect as an object-lesson elsewhere It 


is to the credit of the Government of 
India that it has been, as already re- 
marked, in advance of its time in pio- 
veering work. It deprived China of the 
monopoly of tea, and with the help of 
Kew, it has created the rubber industry 
of the Hast. But except as regards 
forestry it has effected little in inten- 
sive cultivation. 


Canning claimed that he brought the 
New World tv redress the balance of 


the old. The Department of Axricul- 


ture for the West Indies has stimulated 
a new activity in the Hast, where some 
of its trained officers have found a larger 
scope for work. The recently publisbed 
‘Report of the Board of Scientific Ad- 
vice for India’ shows an awakenness and 
initiative which would have been looked 
foc in vain a dozen years ago. 


SALADS AND SALAD-MAKING, | 


By C. HERMAN, SENN, G.C.A,, A.LJ, 


(Read September 26, 1911.) 


(From the Journal of the Royal Horti- 
cultural Society, Vol. XX XVII, — 
Part 2, December, 1911.) 


Salad-making and salad-eating are 
habits of great antiquity. The Romans 
knew how to appreciate a good salad, 
but their methods of salad-dressing 
would hardly appeal to modern palates ; 
for oil, ginger, honey, nitre, and the 
ubiquitous ‘‘garum” (a sauce made of 
the gills of various pickled fish) were 
amongst the favourite ingredients, The 
Romans were in the habit of eating salad 
at the beginning of a meal asa kind of 
hors oeuvre, under the idea that it 
stimulated the appetite, a custom which 
was followed by our own country 
during the Middle Ages, and this custom 
has of late become tashionable again. 

The enormous range of herbs grown 
in England in Elizabethan days, made 
salad dishes particularly acceptable to 
our ancestors. Itis true that ordinary 
vegetables were but little eaten, owing 
to ignorance of the proper methods of 
cultivation ; but, on the other hand, the 
supply of salad herbs was tar more 
plentiful than nowadays. Gerard, the 
herbalist, quotes more than thirty as 


being in general use, viz., Spanish 
pepper, onion, leek, chives, garlic, 
turniptops, winter cresses, rocket, 


tarragon, various cresses, garden suc- 
cory, dandelion leaves, endive, lettuces 
(wild and cultivated), beet, spinach, 
orache’ or triplex, duck leaves, sorrel, 
roots of rampion, lessor house-leeks, 


purslane, sampler leaves, brovk-lime or — 
water pimpernel, borage, bugloss leaves, — 
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~ hop. sprouts, garden burnet, leaves of 
‘musk roses and rosemary. Further 
mention is made in culinary manuscripts 
of that period uf avens or herb bennet, 
costmary, cultivated in the Middle Ages 
for the agreeable fr agrance of its leaves, 
dittany, an aromatic plant, hyssop, 
savoury, tansy, mallow, and pellitory. 
How many of the above are used in the 
kitchen nowadays? These herbs were 
eaten particularily in the spring-time, 

for the majority of them were believed 
— tobhave medicinal properties of special 
value to the system atter the salt-meat 
diet of the winte: months. 


The name of John Evelyn naturally 
_ rises in connexion with the salads of the 
‘past. Heit was who, once for all, laid 
down the true principles of salad- making 
in his * Acetaria,” and no later autho- 
rity has materially improved upon 
his theories. Distinguishing between 
**olera,” vegetables tor the pot, which 
should never be eaten raw, and ‘‘ace- 
taria,” vegetables which should never 
be boiled, Evelyn declared that to cook 
a salad by heat or by any slow process 
of pickiing was to deprive it utterly of 
_ _its essential qualities. He declined to 
_ regard truits as an ingredieut in salads, 
and he certainly knew nothing of the 
en” - modern combinations ot nuts, cheese, 
a. z= fish, eggs, game, aud poultry. As re- 
_gards the dressing, he was of the opinion 
thas an ‘“‘arutui mixture qt mustard, 
_ Oil, and vinegar, with or without the 


me 


laid eggs, carefully rubbed into the 
ae was all sufficient. The may- 
_ Onnaise sauce ofa later period was, of 
“course, unknown to him. A poict that 
oe strongly insisted upon was the 


- whether silver or pewter, was an out- 
_ Yage in the eyes of this authority upon 
-salad-making. The only possible bowl 
ie to use, he averred, should be one of 
_“porcelaine or of Holland Delft Ware.” 


~ Evelyn’s list of admissible “‘ saladings” 
evelyn Gerard’s many times, and 
3 Beacinica daisies (blossoms and leaves), 
Bo  gillyflower, nasturtiums, thistles, vine 
2 - tendrils, tulip bulbs, daffodii buds, &c. 


“a Tocome down now to modern salad- 
making. Everyone knows what a 

Welcome accessory salads are—green 

and other wise—to the dinner or supper 

@ tabie, and given a light hand and some 
___ ‘sense of artistic arrangement, they are 

b=: very little trouble to prepare. A 
Res _ popular delusion is abroad that 
: ‘Saiads can only be obtained in the 

- Summer-time when green tood is plenti- 

en st 3am whereas any kind of vegetables, raw 
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q addition of hard-boiled yolks of new- © 


‘saturated with it. 
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or cooked, may be added or subsituted 
in their proper season, and the result is 
still called by the catholic name of salad. 


We have in these days narrowed our 
list of salad-herbs very materially, and 
the foundation ingredients for salad- 
making are now obtained chiefly from 
lettuce, endive, chicory, cress, Wwater- 
cress, corn salad, sorrel, spinach, and 
cucumber, but to any of these may be 
added covked potatos, cooked cauliflower 
sprigs, celery,beetrout, tomatoes, Chives, 
cooked asparagus. tips, cooked arvuchoke 
bottoms, cardoons, mushrooms, cooked 
Peas, and cooked beans, the whole-be- 
ing trequently fortified in these days of 
non-flesh diet by nuts, cheese, eggs, and 
pulses, or by meat-eaters with Haked 
cooked fish and finely shredded meat, 
cooked game, or poultry. 


Salads vary according to the fashion of 
different countries. A true Hrench 
saiad consists of but one kind of veget- 
able in addition to the herbs used, 
whilst a Russian salad is noted for its 
variety of niixed vegetables. The tollow- 
ing is a recipe for a typical French 
salad :;— 

Remove all the outer leaves of two 
good cos- or three cabbage- lettuces, and 
cut off the stalks quite close, and wash 
in cold water, Dry them well after 
draining them thoroughly in the salad- 
basket and break up the leaves small, 
Now beat together in a basin tour 
tablespoonfuls of the best olive vil, with 
two tablespoonfuls ot either plain 
Orleans wine or tarragon-vinegar wine, 
and a good pinch of black pepper and 
salt to taste. Then lay in the lettuce, 
and turnit well about in the mixture, 
adding a little very finely-minced green 
spring Onions or chives, and very little 
chopped green tarragon and chervil. 
Keep tossing it altogether till the salad 
has absorbed the dressing, andis equally 
Then ijift 1t out of 
the basin and put it into the salad-bowl 
containing a piece of toasted bread 
which has previously been rubbed over 
with a cut clove of yarlic. This salad is 
called Salade Romaine if cos-lettuce is 
used, and Salade de haitue if cabbage- 
lettuce is used. Endive, sometimes 
called chicory, salad is made in precisely 
the same way. 


In the average English household, 
however, there is still room for enter- 
prise in the matter of salads. Whether 
or nut we intend to remainas the French 
cook says, a ‘‘one-sauce people,” we are 
certaluly in great measure a *‘ one-salad 
people,” and even more a *‘one-salad- 
dressing people.” ‘The most popular 
salad in this country is, no doubt, the 


Miscellaneous. 158 


lettuce salad, that is to say, lettuce 
forms by far the chief ingredient of an 
English salad. Indeed, a salad in the 
Englhsh style would not be recognized 
Without its proper proportion of lettuce. 
Yet variety in both salads and dressings 
can be obtained with but little greater 
expenditure of time or money. 


There are certain directions in the 
preparation of salads whica nobody can 
afford to despise who would rise high 
in the art of salad-making. First and 
foremost itis absolutely essential that 
in preparing green salad every leaf 
should be most carefully washed and 
thoroughly drained. This is best effected 
by placing the leaves after they have 
been picked and washed and divided into 
convenient pieces, into a wire salad 
basket, or by tolding them in aclean 
cloth and shaking well without crushing 
or bruising them. Where moisture 
remains on the leaf the oil dressing will 
notstay, the mixture is ineffective, and 
the salad is spoiled. Long soaking in 
water should be avoided. « 


Next in importance to the dryness of 
the salad is the injunctiou never to let 
the leaves be touched by a steel knite. 
They must be torn or broken by the 
fingers, or cut with a bone, ivory, or 
silver knife, and then tossed into the 
bowl! in which the dressing has already 
been mixed. 


The question of the salad-dressing is 


of equal importance to that of the salad. : 


Oil and vinegar supply all that is really 
necessary asa salad-dressing. The more 
elaborate mixtures sometimes substitu- 
ted often detract from, rather than add 
to, the excellence of a salad. Many Eng- 
lish people are prejudiced against the use 
of oil, but that is because of the poor 
qualities upon the market and the high 
price of good oilas compared with the 
Continent. Only the purest olive oil 
should be used, or failing this, good nut 
oil, for the salad itself is cheap enough, 
and so deserves a careful selection of the 
adjuncts. The same with the vinegar. 
Avoid cheap vinegars, which are in 
reality nothing but pyroligneous acid, 
and get pure wie Vinegar, as this proves 
the best for salads. Vinegar ought 
literally to be vin-aigre. Malt vinegar 
does not usually make good salads. 
Lemon juice is frequently used by those 
who object to vinegar, A little cider 
added with the vinegar is considered an 
improvement by many. . 


Sydney Smith, who is often quoted in 
connexion with salad-making, settled 
the proportions of salad-dressing years 
ago as three tablespoonfuls of oil to one 
of vinegar; and, as for the mixing, one 
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is reminded of the old Spanish saying . 


which advises salad-makers to be a 
spendthrift with the oil, a miser with 
the vinegar, wise man with the salt and 
pepper, and a madman with the mixing. 
‘The necessary salt and pepper should be 
dissolved in the vinegar before the oil is 
added. If oilis very strongly objected 
to, it can of course be omitted and a 
dressing made of the vinegar only, 
seasoned with pepper, salt, and castor, 
sugar to taste, varied occasionally with 
salad cream, Finely shredded bacon 
fried crisp and mixed with salad is also 
admitted as a good substitute for oil. 
The cheaper salad-dressings are com- 
posed mainly of oil, vinegar, mustard, 
and milk, varied by hard-boiled yolk of 
egg and a little cream, the richer or 
mayonnaise dressings being made with 
raw yolks and the usual concomitants. 
Vinaigrette sauce is sometimes sub- 
stituted, consisting of vinegar, oil, and 
chopped gherkins, capers, parsely, and 
shallots. 

In conclusion, for those who would 
fain pursue the subject of salads 
more intimately, 1 would recommend 
them to study the compilation of 
M. Suzanne, who is an authority upon 
the varieties of the modern salad. Every 
possible variation upon the theme finds 
its place in his book, which contains 
over two hundred salad recipes. 


Not so long ago I came across an article 
on salad cultivation in this country, 
which showed that French lettuces are 
much superior to English, and our salad 
cultivation was severely criticized. This 
is scarcely surprising, as anyone who 
has given the smallest consideration to 
the matter must admit that this class 
of market-gardening in England is much 
behind the French. The salads which 
reach our markets from France are all 
caretully grown on tiers of platforms 
or ledges at some distance trom the 
ground, and under shelter, mostly of 
glass, being thus kept safe from incur- 
sions of slugs, as well as protected by 
other means against the attack of all 
insects whatsoever, They are carefully 
and neatly packed, and come to market 
in perfect condition, thus giving little 
trouble to the cook when falling under 
his or her hands. French cos- or cab- 
bage- lettuce is decidedly more tasty and 
tender than the English product. It 
may be worth while for Eaglish salad- 
growers to study the Fench system of 
cultivation. 


A Frew SIMPLE SALAD RECIPES. 
LETTUCE SALAD. 


Trim and wash thoroughly three cab- — 
bage-or twocos-lettuces,drain them well, oq 


~ 
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and break the leaves into convenient- 
sized pieces. Prepare a dressing with 
- finely chopped garden cress, tarragon, 

chervil, three yolks of hard-boiled eggs 

rubbed through a fine sieve, three table- 

spoonfuls of salad oil, one of wine vine- 
Ee gar, and little French mustard. Work 
— all until smooth, and add to the lettuce. 
Mix carefully, and serve. 


i MIXED SALAD. 

Trim two cabbage-lettuces and one 
‘endive, rinse in cold water, drain them 
_ thoroughly, then break the leaves into 
small pieces and put them into a salad 
bowl. Place some finely shredded celery 
and slices of cooked beetroot neatly 
arranged on the top. Season with salt 
and pepper, and with salad-dressing 
- mixed with a small quantity of cream in 

~~ addition to the usual ingredients. 


im Tomato SALAD. 


ae Cut some firm ripe tomatoes into slices, 
lay them in a salad bowl with a few 
+ thinly cut rings of Spanish onion; 
‘sprinkle over with chopped _parsely, 
season with salt and pepper and a pinch 
-. of castor-sugar. Dress with oil and 
tarragon or wine vinegar. Serve witha 
bottle of salad dressing. The onion may 
be omitted if not cared for. 


Pa 


Aik PoTAToO SALAD. 


Cut some cooked potatoes into thin 
slices, put them in a salad bowl, mix 
with one part of vinegar, two of salad 

cil, a little chopped chives and parsley, 

~ asmall quantity of chopped capers, and 
season with salt and pepper. Mix care- 
fully so as to incorporate all the season- 

ing without breaking the potatoes. Dish 
_ -upand serve. . 


- * Note.—The potato salad is made with 
best potatoes when they are still warm. 
- A little hot stock added with the dress- 
ing is considered an improvement by 


ae 


‘x 
many. 
oe BANANA AND WALNUT SALAD. 
. __ Peel and cut into slices four to six ripe 


but firm bananas, place them in a basin, 
and mix carefully with halfa pint of 
peeled walnut kernels divided into small 
pieces. Season with salt and pepper to 
taste, and besprinkle with the juice of 
halfa lemon. Range this neatly in a 
salad bowl, surmcunted with a neat 
border of watercress, previously washed, 
picked, and drained ; in the centre of the 
salad pile one or two large tablespoon- 

: a mayonnaise dressing, and send to 

A table. 
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FRENCH SALAD DRESSING, 


Put a teaspoontul of mixed mustard 
— intoa bowl, add half a teaspoonful of 
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castor- sugar, one teaspoonful of 
salt, and a good pinch of black pepper; 
add gradually three tablespoonfuls of 
salad oil and one tablespoonful of vine- 
gar, and stir until the ingredients are 
thoroughly mixed. 


THE DEFINITE PURPOSE IN AGRI- 
CULTURAL WORK. 


(From the Agricultural News Vol. X., 
No. 248, October 28, 1911.) 


In a recent issue of the Experiment 
Station Reeord of the United States De- 
partment of Agriculture (Vol. XXV., 
p. 1), there occurs a thoughtful editorial 
note on the miscellaneous character of 
station publications, in which attention 
is Grawn to the lack of precision that 
exists in the nature of many of the 
publications issued from experiment 
pee ones and the evils that result there- 
rom, 


It is pointed out that, in the develop- 
ments that are now taking place ig the 
United States, the functions of various 
organizations are becoming more defined 
and specialised; that it is the duty of 
certain organizations to undertake the 
imparting and dissemination of agricul- 
tural knowledge in its widest sense—a 
function expressed in the article referred 
to by the phrase Extension Work; while 
it is the concern of the experiment sta- 
tions to carry ont investigations, re- 
search and experiment, without having 
the necessity pressed upon them of 
popularizing theie work and bringing it 
to the close attention of those for whom 
it is done. 


Itis argued that the publications of 
various departments of organisations 
should teud to make this distinction ; 
but it is complained that so far from 
this being the case, most of the publi- 
cations tend to mask the distinction, 
and mislead the public as to the nature 
and functions of the institutions from 
which they issue. The complaint is defi- 
bitely stated in the following way: ‘The 
number of publications of the experi- 
ment stations has greatly increased, 
but in the majority of cases this increase 
is not made up of accounts of the 
station’s activity as a research institu- 
tion. It consists largely in the number 
of popular and informationai bulletins 
and circulars, which relate to the exten- 
sion department rather than to the 
experiment station proper. These are 
merged in the general stations series in 
a manner which often gives a wrong 
impression.’ 
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With the large areas and wide interests 
covered by the Department of Agricul- 
ture of the United States and the 
various organizations concerned there- 
with, there is little doubt that such an 
effort at specialization as is here sug- 
gested will be of immense service in 
economizing the energies of those en- 
gaged inthe various duties and in in- 
forming the public for whose benefit 
these organizations or institutions exist, 
of the real nature of the duties they 
profess to undertake. In this way the 
public is enabled to.judge more accu- 
rately of the value of the work that is 
done, and incidentally to form a clear 
idea of the needs of the institutions and 
to ensure the proper appropriation of 
funds, and of other means of support 
and management. 


To scientific workers in agriculture, 
the specialization aimed at would prove 
to be of great assistance, The immense 
volume of agricultural literature renders 
it impossible for any individual to deal 
with more than a very limited portion, 
and there is always the fear that some 
important point may escape notice; 
while the feeling also exists that valu- 
able time may be lost by expert workers 
in reading much material having solely 
forits object the presentation of well- 
known, established facts in a form that 
will render them attractive and ulti- 
mately serviceable to less informed 
readers. 


What is said with regard to public- 
ations may in a great measure apply 
to the institutions themselves. Under 
the large conditions of the United States, 
it is possible to ask for a marked degree 
of specialization in the work of various 
institutions dealing with agricultural 
matters in their different phases; hence 
as time goes on, an increasingly complete 
severance of such functions as teaching 
and investigating, and of specialization 
in these branches themselves, may be 
expected. With large communities and 
complex conditions, specialization is au 
essential feature of development; but 
one which, if carried to extremes, brings 
concomitant disadvantages. 


In turning attention to colonial and 
particularly West Indian conditions, it 
is readily seen that these preclude speci- 
alization in any high degree; indeed, a 
feature of colonial life is its require- 
ment of ability to cope with a wide 
range of conditions and circumstances 
and to perform functions that, in older 
or larger communities, would be assigned 
to special experts. This phase was 
largely in evidence in the United States 
until quite recently, but appears, at 
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least in populous centres, to be passing 
away. Itisastate tha’ still exists toa 
considerable extent in communities in 

the West Indies. 


This condition is reflected in the work 
of local Departments of Agriculture in 
the West Indies, with their associated 
Botanic and Experiment Stations. 
Popular conception, rarely precise, 
demands of these most diverse duties— 
duties that fluctuate largely from year 
to year with the changes in local condi- 
tions and needs. These institutions are 
required to combine the functions of 
experimenting in the introduction of 
new crops and new methods of the im- 
provement of old ones; of performing 
the duties known as extension work, 
that is to say the efforts at popularizing 
and applyirg the knowledge so gained ; 
while at the same time they are called 
upon to act as centres for the distri- 
bution of plants and seeds needed for 
local industries, thus undertaking many 
of the functions which in larger places 
devolve upon commercial nurserymen, 
Further, they are regarded as the reposi- 
tories of information concerning local 
agricultural industries, and particularly 
as regards difficulties or troubles that 
may arise, as tor example, in connection 
with pests or diseases, or imperfect 
methods of dealing either with soils or 
products. There is the added fact that 
in the majority of cases the work is 
carried on in surroundings having the 
nature of parks or gardens, regarded by 
the public as places of resort for pleasure 
and recreation. 


No doubt this must be accepted as 
essential to the particular stage of 
development; but what ‘is implied by 
the conditions should be clearly evident - 
to the minds of those responsible for 
maintaining and working agricultural 
institutions under these circumstances. 
As has been indicated, the state of 
evolution of the experiment station in 
the West Indies necessitates its employ- 
ment in several various directions and 
for many different needs. It is there- 
fore the duty of the worker in it care- 
fully to discriminate between the pur- 
poses for which it is employed ; while 
those for whom it exists should be able 
to take a broad view of the range of its 
activities, in order that they may appre- 
ciate the fact that its work cannot be 
made subservient to any limited set. of 
interests. 

The matter under discussion required 
this digression from the consideration 
of the purposes fulfilled in the issue of 


publications, to that of the many sided 


work of the experiment stations. Ta a 


x 
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turn to the former, it is expedient, in 


- this place, to indicate the functions of: 


the chief publications issued by this 
Department. In these an attempt is 
made to attain, at least in some degree, 
the specialization which is requested in 
the publication named at the commence- 
ment of this article. This present 
journal, the Agricultural News, has for 
its particular object, to state it shortly 
that which is epitomized in the expres- 
sion, Hxtension Work; while the West 
Indian Bulletin purports to deal with 
matters of more precise scientific or 
administrative interest. In another 
direction, -the Annual Reports of the 
several Botanic and Experiment Sta- 
tions are confined to statements of the 
work accomplished during the periods 
- under review; there is little attempt in 
_ these to undertake the function that has 
: been termed Extension. 

In view of the general considerations 
above; it should be evident that, as the 
work of agricultural investigation must 
derive its scope fromits particular ob- 
ject;in the same way, it is expedient 
that those whoissue agricultural publi- 
- cations should make their contents con- 
sistent with their purpose. If these 
matters are kept well in mind on the 
part of the workers in connexion with 
agricultural investigation, much of the 
misunderstanding that is evidenced 
from time to time by those for whcm 
they work will cease to exist and there 


- will be a corresponding increase of sym- 


pathy between the adviser and the 


Ss advised. 


STUMP-CLEARING BY EXPLOSIVES. 


(From Tropical Tafe. Vol. VII., No. 12, 
"4 December, 1911.) 


Many, perhaps most, people only asso- 
ciate explosives with war, mining, rock- 
blasting, and occasional anarchist out- 
 rages;fcra good many years, however, 
_ high-class explosives have been used with 

great success for clearing forest and 
other land of trees, stumps, boulder, 


fe rabbit warrens, ant-hills, &c., and on 


this account should specially appeal to 
those clearing land in the Tropics. In 
freshly opened areas it has the great 
_ advantage of breaking up the soil and so 
- rendering it more easy to cultivate; on 
some hard soils its use can alone make 
it possible to secure profitable crops. 
Thanks to modern improvements in the 
blasting cartridges and the introduction 
of electric detonators for exploding the 
charge, thiscan be done without risk, 
and at very little expense and trouble. 
When removing the largest trees and 
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stumps, after the necessary boring has 
been done, two or three holes only being 
required, the operation takes only a few 
minutes. The size of the treeis of no 
apparent consequence, it is only a matter 
of a hole more or less, a larger cartridge, 
or a stronger explosive; in other respects 
the methods employed and the labour 
involved are just the same, As regards 
the boring, this can be done in two 
ways :— 

No. 1.—By boring into the earth imme- 
diately under the tree or stump. 


No. 2.—By boring through the large 
roots of the tree or stump. 


The first method is called an earth- 
hole, and this is the best method where- 
ever practicable, the boreholes being 
rapidly prepared with very little labour, 
and the concentration of the charges of 
explosives well under the tree or stump 
will ensure success. 


The second method is to bore the 
hole or holesin the spur or large roots 
of the tree or stump, sufficiently deep 
to burst the wood. By this process the 
charge, when fired, shatters the large 
roots and completely severs them from 
the trunk, whilst the united force from 
the concerted action of the various 
charges causes the tree or stump to be 
completely uprooted. 

In preparing a borehole of the first or 
**earth-hole” description, the following 
instructions should be observed : — 


Locate any possible opening between 
the roots for starting a borehole, taking 
care not to disturb the surrounding 
earth. 

When an opening has been found, 
boring operations may commence, and 
for this purpose a crowbar or a 3in. earth 
auger may be used—the latter for pre- 
ference—and the hole bored under the 
tree or stump in a slanting direction 
towards the centre tap-root, or centre 
of the tree, using a little water to facili- 
tate boring operations. 


The operator must be guided by cir- 
cumstances as to where holes should be 
bored, but a safe method to adopt is to 
locate the boreholes in such a way that 
all point to one common centre, viz., the 
heart of the tree or, assuming the tree 
or stump to require three holes tor 
blasting purposes, let the boreholes be 
so divided that each hole is carrying 
about one-third of the burden of the 
tree; in this way the tree or stump is 
balanced, so to speak, upon the three 
holes. If this system is adopted, good 
results will follow if the timber is sound. 
Should the tree be hollow, however, 
the holes should be carried under the 
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sound portion, so that the charge has 
good confinement. 


We have not room here to include 
particulars as to how the holes are to 
be charged and the cartridges fired but 
hope to include particulars of this, with 
illustrations, in our next or the February 
issue. The explosives must be secured 
from a leading firm of makers, and the 
instructions issued by them, based, be 
it remembered, on years of experience 
implicitly followed. If these are care- 
fully observed, the best results will 
follow, and this method of land clearing 
will be found speedy, certain and eco- 
nomical, especially in virgin forests, 

Briefly, the points to be observed are 
as follows :— 


(1) Locate the best positions for bore- 
holes. 


(2) Insert cartridges one at a time, and 
press firmly on_ bottom of borehole, 
using only a wooden rammer. 


(8) See that the primer is gently press- 
ed home, and in direct contact with the 
main charge, 


(4) Tamp well and solidly, 


(5) See that all connections are well 
made. 


(6) Before connecting with battery, 
test your cable on galvanometer; and 
the circuit having been found complete, 
press down the rack-bar of the exploder 
firmly and quickly, and the desired re- 
sults will be speedily attained. 


BRITISH INDIA. 


STATE CREDIT FOR AGRICULTURE. 


Since the year 1904 the Government of 
British India has actively encouraged 
the promotion of co-operative agricultu- 
ral credit societies and great success 
has attended this effort to bring credit 
facilities within the reach of the 
smallest cultivators. At the same time 
the earlier system of direct loans to 
agriculturists by the Provincial Govern- 
ments has continued in force, and is 
providing working capital or the means 
of effecting permanent improvements 
for a number of the more well-to-do 
farmers. 


This latter system, which is described 
in the November-December number of 
the Bulletin of Economic and Social In- 
telligence published by the International 
_ Institute of Agriculture, is carried: out 
under the provisions of the Land Im- 
provement Loans Act, 1888, and the 
Agriculturists’ Loans Act, 1884. 


These two laws, though. promulgated 
for the whole of British India, are not 
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applicable in any province until the Pro- 
vincial Government has decided to adopt 
them. Having done so, the Govern- 
ments make regulations regarding the 
granting of loans and appoint the neces- 
sary Officials. 


In the case of loans granted under the 
Land Improvement Loans Act the period 
of repayment must not ordinarily ex- 
ceed 35 years. The borrower must find 
a surety and not only the lands to be 
improved, but the property of the surety 
serve as security for the payment of the 
loans, subject to any previous charges 
with which they have been burdened. 


Sometimes loans are granted collec- 
tively to the inhabitants of a village, to 
the members of a community, or to a 
group of persons, who either make them: 
selves jointly liable for the payment of 
interest and repayment of principal, or 
individually liable for a certain pro- 
portion. 


Under the Agriculturists’ Loans Act, 
loans are granted for the expenses of 
cultivation, but the system does not 
greatly differ from that adopted in 
making loans for land improvement. 


The article quoted takes the figures 
for the year 1908-9 for the Bombay 
and the Punjab, and the figures for 
1909-10 for the remaining provinces, and 
calculates that the total amount of loans 
for landimprovemert outstanding at the 
beginning of the period was 2,09,21,669 
rupees; the loans granted during the 
period, 21,63,532 rupees, and the amount 
outstanding at the end of the period 
1,82,30,706 rupees. 


For agricultural loans, the corres- 
ponding figures were 2,39,18,640 rupees, 
48,983,796 rupees; and 1,52,67,801 rupees. 
This gives the following total figures for 
the two kinds of loans: Amount out- 
standing at the beginning of the period, 
4,48,35,309 rupees; loans granted during 
the period, 70,57,328 rupees; loans out- 
standing at the end of the period, 
8,44,98,597 rupees. 


In consequence of the precariousness 
of Indian agriculture, the need of capital 
varies greatly, and consequently the 
amountof loans granted fluctuates widely 
from year to year. The effect of bad — 
harvest is also seen in the amount of — 
irrecoverable interests or principal, and 
in some years the transactions result in ~ 
loss to one or more Provincial Govern- — 
ments. On the whole, however, the — 
payments are sufficiently regular to 
enable the Governments to pay the rate — 
of interest (33 %) charged to them by the ~ 
Central Government, oi og 


(Summarised from the Bulletin of 
_ Kconomic and Secial Intelligence, 2n 
Year, No.. 11-12, November-December, 
y. 1911, published by the International In- 
5 stitute of Agriculture). 


= - @ERMAN EMPIRE. 


6 INSURANCE AGAINST ForEST FIRES 
a IN GERMANY. 


The object of insurance against forest 
* fires is to compensate the owners of 
= forests destroyed by fire for the value of 
the wood burnt or the expenses of re- 
2 afforestation after the disaster. The 
frequency with which forest fires occur 
-_is well known, whether they take place 
-  inspring, when the wind blows with 
greater violence, or in the months of 
summer and drought, when the temper- 
ature reaches the maximum of heat and 
the wood becomes more readily infiam- 
mable. In Belgium, Germany, Norway, 
Sweden and the United States, the losses 
from these fires are so serious as to 
~ induce the Governments or other public 
- authorities to study special measures for 
their prevention or diminution. 
Yet, as is shown in a study on the 
matter published in the December 
Number of the Bulletin of Hconomic 
and Social Intelligence, published by 
the International Institute of Agricul- 
ae ture, it is difficult to attain statistical 
eta of the frequency of the disasters 
%. 


Rag and the seriousness of the damage 
____ caused by forest fires, which shows the 
advisability of insurance against this 
class of risks. Germany is one of the 
few states that provide precise and 
detailed statistics in this connection : in 
_ the above mentioned article the present 
__- conditions of insurance against forest 
____ fires in this country are studied. 
___Two causes contribute to render this 
___ class of insurance more and more appre- 
ciated by the proprietors: in the first 
____ place, the number of industrial establish- 
ments and railway lines in the vicinity 
of forests increase from year to year, 
___and hence the risk of fires becomes more 
_ serious; in the second place, reafforest- 
ation of uncultivated lands is effected in 
‘most cases by means of plantations of 
__ firs, pine trees, or other conifers, which, 
__ asis well known, more easily take fire 
‘than other kinds of trees. Not only 
__ private societies, but also several public 


- 


_ Provincial fire insurance societies in 


_ Germany, now undertake insurance 
against forest fires. 
Inthe article referred to mention is 


__ also made of the criteria on which the 


calculation of premiums is generally 
_ based. The premium is fixed at so 
much per thousand of the amount 


. 
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insured and varies from + to 4 per 
thousand. 

For example, for forests of various 
kinds of trees, or of full grown trees, 
the premium varies between 0°25 and 
0°80 per thousand: on the other hand, 
for forests for felling, or composed of 
conifers and various other trees, the 
premiums vary from 0°60 to 1°50 per 
thousand. For pure conifer forests, the 
premium is fixed in respect of the age of 
the forest ; so, for example, if the trees 
are less than eight years old, the pre- 
mium varies between 3 and 4 per thou- 
sand, while for forests of more than 
forty years the premium is less;it may 
vary from 0‘5 to 1'5 per thousand. As 
from one year tc another there may be 
appreciable variations in the number of 
disasters and in the amount of the 
damage, it is necessary that the insur- 
ance institutes may count upon a cons- 
tant number of insured; the contract 
must therefore, asa rule, be made for a 
period of 10 years; if the insured is not 
willing to bind himself forso long a 
time, he must pay a higher premium, 
Finally, the insurance’ premium is in- 
creased, if thereisa line of railway in 
the neighbourhood of the forest : to con- 
vince ourselves of the justice of such a 
rule, it is enough to glance at the 
statistics on the causes of forest fires, 
published by the Statistical Offices of 
the Grand Duchies of Hesse and Baden, 
given in the article referred to, 


With a view to encourage private 
insurance businesses also to undertake 
the risk of forest fires, the Imperial 
German Supervision Office has recently 
published a model of the conditions of 
contract for this class of insurance, 
compiled in conformity with the Impe- 
rial Law on Insurance contract of 30th 
May, 1908. Similarly with those the 
same lmperial Office has published with 
respect to the contract of fire, hail and 
cattle insurance, they determine the 
rights and duties of the parties at date 
of passing contract, whileit is in vigour, 
betore and after the disasters. 

In the article on forest fire insurance, 
we have already several times men- 
tioned, these conditions of contract are 
translated in full: there is no need to 
say how much the knowledge of them 
may facilitate the labours of new socie- 
ties, formed to undertake this branch of 
insurance and what great interest they 
have forevery one interested in forest 
economics, 


(Summarised from the Bulletin of 
Economic and Social Intelligence, of the 
International Institute of Agriculture, 
Year II, No, 11 and 12, 3lst Decem- 
ber, 1911.) 
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BADEN. 


THE DEVELOPMENT OF CATTLE INSUR- 
ANCE IN THE GRAND DucHY OF 
BADEN. 


As long ago as 1834, Baron von Ellrich- 
shausen, President of the Farmers’ 
Association of the Grand Duchy of 
Baden, had proposed that in countries 
where cattle are specially exposed to 
epidemic disease, local loan banks should 
be founded fcr the assistance of the 
owners of cattle affected by the disease. 
However, in the years in which the loss- 
es were heaviest and most frequent, 
these banks seldom succeeded in obtain- 
ing from the farmers on the spot suffi- 
cient contributions to meet all the applic- 
ations for loans, or they were forced to 
fix a rate of interest so high as almost to 
be prohibitive for many, It was only to- 
wards 1840 that true insurance busi- 
nesses began to be formed, organised 
under the form of mutual societies among 
all the farmers exposed to the risk. 


In 1846 there were already 60; in 1910, 
as we read in an article published in 
the December Number of the Bulletin of 
Economic and Social Intelligence of the 
International Institute of Agriculture, 
cattle insurance was undertaken by 
about 1,000 local societies in the’ Grand 
Duchy of Baden. In addition, a Central 
Institute, with headquarters at Carlsruhe, 
organised as a Mutual Society and sub- 
ventioned by the Government, reinsures 
the risks of quite 426 of these societies, 
contributing to make good their losses in 
the years in which they are largest, and, 
in the seccnd place, inspecting and con- 
trolling the work of the individual 
societies, both as regards their manage- 
ment and their techinque. In 1910, in 
fact, two inspectors of the Feder- 
ation controlled the working of 166 local 
societies, and of 3,654 animals slaughter- 
ed it had been possible for the veterinary 
surgeon first to visit and treat 3,281 
according to the rules laid down by the 
Federation. 


In the above mentioned study we 
find many statistical tables showing the 
development of thisreinsuranceinstitute. 
{tis enough here to note that it was 
founded in 1893 with 83 adherent societies, 
with 29,231 head of cattle, while in 1910, 
as we have noted, the societies reinsured 
were 426 and the number of animals 
reinsured amounted to 148,570, 

This reinsurance institute is not mere” 
ly a precious centre of information for 
the societies in everything relating to 
the technique and organisation of 
insurance; it may also facilitate and 
regulate the formation of new societies, 
furnishing their promoters with model 
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rules, indicating to them the criteria for — 
the formation of their tariffs, and help- | 
ing them to overcome the competition of 
other insurance businesses. 

The subvention granted by the Baden 
Government toencourage the reinsurance 
ot local societies, in 1910 amounted to 
228,800 marks;it varies with the year, 
because it is only when the reinsurance 
premium the societies should pay to the 
Federation exceeds 20 pfennig per every 
hundred marks insured, that the Govern- 
ment is legally obliged to contribute the 
difference, that is, to pay the remainder 
of the sum necessary to make good the 
entire loss. As a rule, however, losses 
are made good, half by the Federation 
and half by the local Society. 

In regard to those insurance societies, 
which in the calculation of their 
premiums, take account also of the age 
of the animals, the following data regard- 
ing the age of the animals affected, are 
interesting; of 3,915 head of horned 
cattle, 264 (6:74 %) were under a year old, 
1,488 (38°01) were between 1 and 5 years; 
1,799 (45°95 %) between 6 and 12 years; 
and 3864 (9°30 %) over 12 years. 


As to the causes of death or slaughter 
of the animals insured,the data published 
by the Baden Reinsurance Institute 
prove that the most serious danger is 
always from infectious disease :in 3,693 
cases of loss, 1,118 were due to infectious 
diseases, especially tuberculosis. 


However, most of the local Baden 
Insurance societies do not only insure 
against the death or depreciation of 
value of the animal in consequence of 
accident or disease ; they also insure the 
Owners against the risk of meat being 
declared unfit for consumption by the 
public authorities, Here also the article 
provides statistical data on the deve- 
lopment of this special brauch of insur- 
ance. 

Last of all it is observed that the 
constitution and organization of the 
local societies, as also of the Federation, 
and their mutual relations, are regu- 
lated by a special law of October, 1910, 
amending the earlier laws of 1890 and 
1898, facilitating the registration of the 
cattle insurance societies as members 
of the Federation. This law is repro- 
duced in full as an appendix to the 
article. If itis borne in mind that there 
are still in Baden 527 of these societies . 
not reinsured in the Federation, the 
impoitance to be attributed to them 
will be easily understood. 

(Summarised from the Bulletin of 
Economic and Social Intelligence of the 
International Institute of Agriculture, 
oR II, No, 11 and 12, 31st December, 


SPAIN. 

WORKMEN’S OLD AGE PENSIONS IN 
SPAIN AND}THE NATIONAL INSTITUTE 
FOR OLD AGE INSURANCE. 


To the already rich series of mono- 
graphs the Bulletin of Economic and 
Social Intelligence of the International 
Institute of Agriculture has devoted 
to Co-operative Insurance in various 
countries, ‘has now been added a study 
on Workman’s Old Age Pensions in 
Spain and, particularly, on the National 
Institute, for Old Age Insurance, the 
principal basis of this organization. 


It is but very recently that co-operative 
thrift has been introduced into Spain, 
since the law founding the National 
Institute for Old Age Insurance was only 
promulgated on the 27th February, 
1908. But Spain was able to benefit by 
the results of the experience of other 
nations, which yet has not prevented 
its providing its population with a really 
original institution, and one, it seems, 
perfectly adapted to the requirements 
it was created to satisfy. 


Spain has not thought fit to introduce 
compulsory insurance but, to render the 
system of subsidised free insurance fully 
effective, it has entrusted the Institute 
charged with the constitution of old age 
pensions with a work of propaganda 
which is carried on by very many 
methods; publication of periodical annals 
and special monographs; tormation of a 


circulating library, specially for works 


on saving and thrift; organization of 
lectures, especially among gronps of 
workmen and societies proposing to 


themselves the study of social problems ;_ 


education of specialists, competent to 
organize or popularise institutes of 
saving aod thrift; grant of prizes to 
private persons and associations distin- 


_ guishing themselves in this connection; 


most various arrangements. 


study of such questions of hygiene and 
health by the solution of which popular 
insurance may be encouraged, etc. 

With regard toits insurance operat- 
ions themselves, the Institute offers the 
An insured 
person without children may purchase a 
pension on alienated capital; a father of 
a family may, on the other hand, find in 
&@ pension on reserved capital the means 
of combining personal thrift with the 


tie accomplishment of his duties to his 


* 


family, 
He has besides the choice of four 
different methods; a pension may be 


purchased payable at the age of 55,60 


or 65 years with right to reimbursement 
of all payments at death at whatever 
date death may occur, whether before 
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or after the date fixed for pension; it 
may again be purchased under the same 
conditions, but with right to reimburse- 
ment of only half the payments; again 
it may be arranged that repayment, 
whether of the whole, or the _ half 
amount, shall only be made if the death 
occurs before the age agreed on for the 
pension. These two: last arrangements 
are made in the interest of the father of 
a family, who may say to himself, that 
by the time he draws his pension, his 
children will beina position to gain 
their own living, and it only concerms 
him to guarantee them against want, 
should he die before that date. 


Let us add that by a very liberal 
provision, male foreigners resident in 
Spain are allowed to insure provided 
they have attained their majority. They 
may even benefit by the bonuses that 
the article we are summarising treats of 
at length, if they have resided over ten 
years in the country and belong toa 
State that grants Spaniards similar 
privileges, or in this respetct admits the 
principle of reciprocity. 

Finally, the National Institute has no 
monopoly of popular old age insurance. 
On the contrary, the law strives to en- 
courage the organisation of Institutes 
pursuing the same end, by granting them 
all the privileges and all the fiscal ex- 
emptions enjoyed by the National In- 
stitute. Nothing is required of these In- 
stitutes except that they should not try 
to realise profits, that they should be 
open to workmen or persons of humble 
condition only, should consult actuaries 
in the conduct of their iusurance busi- 
ness, and, by means of reserve funds, 
offer the security indispensable. 


Several establishments are now profit- 
ing by the privileges granted by the law. 
The National Institute itself, in less than 
two years’ work has already received 
more than 50,000 applications for books, 
and it is reported that entire regiments 
have registered as contributors. This 
means that an immense field will soon 
be open to social insurance in Spain, 


(Summarised from the Bulletin of 
Economic and Social Intelligence of the 
International Institute of Agriculture, 
Year II., No, 11 and 12, 3lst December, 
1911.) 


FRANCE. 


EXODUS FROM THH CoUNTRY DISTRICTS 
AND DEPOPULATION. 

Under the expression ‘‘ Depopulation 
of the Country Districts” two different 
phenomena are often confounded: the 
exodus of the rural population to the 
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towns and the decreased birthrate. In 
an article, the statements of which are 
amply supported by reference to author- 
ities, ins the Bulletin of Hconomic and 
Social Intelligence (December, 1911) pub- 
lished by the International Institute of 
Agriculture, these two demographic 
movements, as observed in France in 
the 20th century, are very clearly dis- 
tinguished from each other, and their 
respective responsibility for the present 
scarcity of agricultural manual labour 
is pointed out. 


The exodus from the country began 
fairly long ago, as Jean Jacques Rous- 
seau deplored it already in his time; 
but the constantly increased facilities 
of communication, together with the in- 
creasing development of manufactures, 
has rendered it quite specially acute in 
our days. 

Its causes are of a strictly economic 
character. 


The article we are dealing with attri- 
butes most importance to the depreci- 
ation of land property, which in certain 
regions of France assumes alarming 
proportions. Compulsory military ser- 
vice is also not without its effect ; young 
soldiers richer in illusions than in ex- 
perience, being too ready to consider 
the country life inferior to town life, 
The part played by machinery is per- 
haps not so definite, for while certain 
machines brought into use in agricul- 
ture have certainly led to unemploymert, 
others have only been introduced in 
consequence of the decreased number of 
the labourers, and others again have 
been without any influence upon labour. 
Finally, we must not forget various 
temporary reasons for the desertion of 
the country, such as phylloxera and the 
various diseases of the vine. 


The study of these causes suggests the 
remedies. Any measure guaranteeing 
the security of agricultural life is in 


itself a power for the preservation of Yearll., No. 11 and 12, 31st Decem- 
the country population. Such measures _ ber, 1911.) 
Correspondence, 


THE BRITISH ASSOCIATION FOR 
THE PROTECTION OF INDIAN 
CATTLE. 


45, Courthope Road, 
Hampstead, N. W: 


London, 18th January, 1912, 


DAR SiR,—I shall feel obliged by your 
publishing the enclosed aims and objects 
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are the recent French laws on the pro- 
tection of peasant property and the 
homestead, upon workmen’s and labou- 
rers’ old age pensions. Such are the 
proposals now before Parliament for 
the organization of popular agricultural 
education. Such are the efforts made 
by private individuals for the restor- 
ation of local industries. 


More delicate is the problem presented 
by the decreased birth raté, that all 
observers agree in considering alarming. 
This phenomenon is happily not general, 
and it is with keen interest that a mono- 
graph will be read, on the Canton of 


Fouesnant, reproduced by the Bulletin. 


of Hconomic and Social Intelligence from 
a very recent publication by: Doctor 
Jacques Bertillon, director of Statistics 
for the city of Paris. This monograph 
dealing with a period of nearly a hun- 
dred years, shows how in one region of 
Bretagne the birtirate has been con- 
stantly increasing at the same time as 
the death rate diminished. 

Such examples, however, are not 
sufficient for a satisfied optimism and 
the Bulletin of Hconomic and Social 
Intelligence gives the suggestive enu- 
meration of the measures proposed by 
M. Bertillon with a view to contending 
against depopulation. 

These are not at all original ideas of 
the writer, and many of them, as those 
for testamentary liberty and assistance 
to families with many children, have 
been already presented to the French 
Parliament. The others will be also 
sooner or later, for «it seems the Mem- 
bers of Parliament share the anxieties 
that induced Jules Simon to say some 
time ago, when speaking of the proposed 
remedies against depopulation: ‘‘ They 
must all be adopted lest the one that 
would be effectual be overlooked.” 

(Summarised trom the Bulletin of 
economic anu Social Intelligence, of the 
International Institute of Agriculture. 


of the British Association for the Pro- 
tection of Indian Cattle in an early issue 
of your paper. 


The advantages that would result tc 
Great Britain from better agriculture 
in India, particularly the increased 
produce of better-stapled cotton, which 
gives 
Operatives in the Lancashire and York- 


shire factories, are too apparent toneea 


[ FEBRUARY, 1912. ar 


Kon 


employment to thousands of — a 


MWBRUARY, 1912.) 


comment, and itis requested that the 
matter will be referred to in the 
- Editorial columns. 


I shall be obliged by your favouring 
me with one copy of the issue in 
which this matter is published, for 
which I will gladly remit any expense 
incurred thereby. 


Thanking you in anticipation, 
Yours faithfully, 
K. S. JASSAWALLA, 


- President-Founder, British Association 
for the Frotection of Indian Cattle. 


- Atarecent meeting of the Committee 
‘of the SBritish Association for the 
Protection of Indian Cattle—an_ in- 
 fluential body lately formed in London— 
the following aims and objects were 
franied :— 


1. To prevent the unnecessary 
slaughter of cattle in India with the 
view of increasing the number and 
improving the breed of the animals 
employed for the cultivation of the 
land. 

2. By this means to encouraze the 
agricultural development of the 
country and so render the United 
Kingdom less dependent upon foreign 
~ countries for her raw material. 

To improve the general con- 
dition and promote the more humane 
treatment of cattle in India. 


quested to communicate to the President 


a who will be most pleased to hear from 


K. S. JASSAWALLA, 
President- Foundér. 


45, Courthope Road, 
Hampstead, N. W., 
London, 


main objects of this appeal, namely the 
encouragement of agricultural develop- 
ment through the improvement of 
draught cattle, and the promotion of 
the more humane treatment of beasts of 
rs burden, we cannot help expressing the 
gravest doubt whether the method pro- 
osed in the first paragraph of the 
Memorandum would lead to any such 
_ results if put into operation. 


he mere increase in the number ot 
cattle, unless accompanied by greatly 
: roved conditions of food supply and 

eneral care, must lead of itself to 
eneration and not to improvement 
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Correspondence. 


Science has long established the fact, 
well known to many generations of 
breeders, that the chief means of per- 
manent improvement either in plants or 
animals is selection, thatis to say, not 
indeed the unnecessary slaughter of 
cattle, but the slaughter of unnecessary 
eattle. Such slaugher is moreover one 
of the most fundamental conditions of 
humane treatment, a fact which all 
lovers of animals must desire to have 
brought home to the native inhabitants 
ot Kastern countries. 

Thus, whilst agreeing that the pre-- 
vention of the unnecessary slaughter of 
cattleis a laudable object, we fee] bound 
to emphasise the fact that this method 
alone can have little effect either upon 
the improvement of the breed or upon 
ere of humane treatment.— 

D. 


“ MYCOLOGY IN RELATION TO 
ADMINISTRATION,” 


Imperial Department of Agriculture, 

For the West Indies, Barbados, 

January 9, 1912. 

DEAR S1R,--I have to draw your atten- 
tion to an article in the “ Tropical 
Agriculturist” for November, 1911, en- 
titled ‘‘ Mycology in Relation to Adminis- 
tration” which is credited to the 
‘‘Louisiana Planter,” Vol. XLVII, No. 
4, 1911. 

2. As a matter of fact, this article 
was written originally as an editorial 
for the ‘ Agricultural News,” the fort- 
nightly review of this Department, and 
printed in the issue of this journal for 
May 27,1911. It was reproduced, with 
acknowledgment, in the number of the 
‘*Louisiana Planter” mentioned above, 
and this paper has, inadvertently, been 
given credit for it by you. 

8.- In directing your attention to this 
matter, I may say that Iam pleased 
to note that many articles from the 
“ Agricultural News” have been re- 
produced in your journal in the past, 
with acknowledgment, and that I shall 
always be glad to see that they have 
been of use to you, provided that 
mention of the original source is made, 

Iam, dear Sir, 
Yours faithtully, 
FRANOIS WATTS, 
Commissioner of Agriculture 
for the West Indies. 

[We tender our apologies to the Impe- 
rial Commissioner of Agriculture for the 
West Indiesforthe inadvertence, a re- 
petition of which we shall endeavour 
to avoid,—Kp.] 
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MARKET RATES FOR TROPICAL PRODUCTS. 


(From Lewis & Peat’s Monthly Prices Current, London, 6th December, 1911,) 


QUALITY. | QUOTATIONS. QUALITY. QUOTATIONS. 
: Fe INDIARUBBER.(Contd.) 
ALOES, Socotrine cwt.|Fair to fine +1678 6d a 72s 6d Rorneo Common to good 1s 3d a 282d 
Zanzibar & Hepatic ,, |Common to good °40s a 72s 6d Java Good to fine red «(88 6d a3s 9d 
ABRROWROOT (Natal) lb./Fair to fine --\8d a 9d Penang Low white to prime red|Is a 2s 
BEES’ WAX, cwl.| | 3 Mozambique Fair to fine red ball ...|8s 83d a 4s 1d 
Zanzibar Yellow _ ,, {Slightly drossy to fair .../e6 12s 6d a£6 15s Sausage, fair to good ..|3s 6da 4s 11d 
East Indian, bleached ,, |Fair to good k £8 a £8 5s Nyassaland Fair to fine ball ...|28 9d a 3s 6d 
rs unbleached,, |Dark to good genuine ../p5 15s a £6 756d Madagascar Fr to finepinky & white|2s 6d a 3s 
Madagascar bark to good palish |} 10s a£617s 6d Majunga & blk coated ,.|2s a 2s 2d : 
OAMPHOR, Japan 1 |Retined : 1s 64d a 1s 9d Niggers, low to good ..|6da3s 
China ,, |Fair average quality  ../140s New Guinea Ordinary to fine ball ..|2s 6d a 3s : 
CARDAMOMS, Tuticorin|Good to fine bold 2s 11d a8s3dnom.J{NDIGO, E,I. Bengal |Shipping mid to gd violet/3s 2d a 3s 8d 
Middling lean Qs 5d a 2s 8d,, Consuming mid. to gd.|2s6d a 3s 
Malabar, Tellicherry _|Good to ine bold --|299d a 38 3d ,, Ordinary to middling |2ssda2s6d 
Calicut Brownish z -:|23 3da2s7d ,, Oudes Middlingto fine |2s6d a 2/8 nom, 
Mangalore ,, |Med brown to fair bold|3s a 43 3d ie Mid. to good Kurpah [2s 2d_ a 2s 6d R 
Ceylon, Mysore _,, |Smll fair to fine plump |2s 9d a 4s Low to ordinary ls 6d a 2s = 
Malabar Fair to good .. 2g 2d a 2s 4a Mid. to fine Madras {None here ¥ 
Seeds, E.1I,& Ceylon ,, Fair to good -- |8s a 3s 2d MACE, Bombay & Penang|Pale reddish to fine 2s 3d a 2s 6d 
Ceylon Long Wild ,, |Shelly to good -|6d_a 28 nom, per Ib, Ordinary to fair 2s a 25 2d he 
CASTOR VIL, Calcutta,, |Good 2nds - (33d a 38d Java en », good pale |2sa 2s 4d 4 
CHILLIES, Zanzibar cwt|Dull to finebright —_—... 40s a 45s Bombay Wild 6d a 7d 
Japan _,, |Fair bright good bright, .|403 a 45s MYRABOLANES,  cwt|UG and Coconada 4s 6d a 53 a 
@INCHONA BARk&.-— lb.|Crown, Renewed = (38d a 7d Bombay », |Jubblepore 48 6d a 63 8a * 
Ceylon Org. Stem jad a 6d Bhimlies 5s aé6s 6d i 
Red Org. Stem |13d a 44d Rhajpore, &c. 4s 6dabs 9d iA 
Renewed _|3d a 5} Bengal ,, |Calcutta, : 3s 9d a 4s 3d $ 
, Root | 1gda 4d NUTMEGS— Ib. |64’s to 57’s 10d a 1s 
CINNAMON,Ceylon ists|Good to fine quill 64d als 5d Singapore & Penang ,, |80’s 6id a7a 3 
per Ib, 2nde n ” 53d als 4d 110’s 54d 5 
8rds ” ” 5d a 1s NUTS, ARECA ewt./Ordinary to fair fresh |l4s a 15s 2 
4ths| ” 43d a 83d NUX VOMICA, Cochin /Ordinary to good 10s 6d a 12s ¥ 
Chips, &c,.|Fair to fine bold 28d a 3d per cwt. Bengal 3 Fy, 8s 6d a 9s 6d - 
CLOVES, Penang 1b,|Dull to fine bright pkd.|11da 1s 2d Madras os Fs 9s a 10d - 
Amboyna .|Dull to fine 9d a 10d OIL OF ANISEED _,, |Fair merchantable 53 8d & 
Ceylon al esa oa states 9d a 10d CASSIA ,», According to analysis |3s 6da 2s10d 
Zanzibar Fair and fine bright’ {4d a 53d LEMONGRASS ” |Good flavour & colour 43d 
Stems .| Fair 21d NUTMEG ,, |\Dingy to white 1¢d a 13d + 
COFFEE : CINNAMON ». |Ordinary to fair sweet [23d a 1s 4d > 
Ceylon Plantation cwt.|Medium to bold 80s a 113s CITRON ELLE ., [Bright & good flavour liga 7 
Native Good ordinary Nominal ORCHELLA WEED—cwt 
Liberian », |Fair to bold 70s a 788 Ceylon ., \Fair . {10s a 
COCOA, Ceylon Plant. ,, |Special Marks 758 a 85s €d Madagascar > \Rair ... 10s , 
- Red to good 65s a 738 PEPPER — (Black) Ib. a 
Native Estate _,, Ordinary to red pee Alleppy & Tellicherry|Fair [53d <4 
Java and Celebes ,, [Small to good red 25s a 80s Ceylon ,, to fine bold heavy ..|54d a 6d : 
COLOMBO ROOT ” |Middling to good 15s a 20s Singapore. yalRairigiees no oe. [BRE 4 
CROTON SEEDS,sift, cwt.|Dull to fair 7us a 758 Acheen & W: C. Penang|Dull to fine [54d a 6d = 
CUBEBS 9 ,». |Ord. stalky to good 160s a 17038 (White) Singapore Fair to fine RS ,. (73d a 9d x 
GINGER, Bengal, rough,, |Fair 35s nom, Siam » Fair Kear | “toe Saeed 
Calicut, Cut A,, |Small to fine bold 808 a 85s Penang ” Pair Le a (ad - 
B »» [small and medium 603 a 70s Muntok ” lbair ee Pies .. (8rd > | 
Cochin Rough ,, |Common to fine bold |40s a 45s KHUBARB, Shenzi ” \Ordinary to good .. [IS 9d a 28 9d Es 
Small and D’s 40s . Canton ___,|Ordinary to good ..(is5dais8d 
Japan », |Unsplit ‘ 3738 High Dried. .|Fair to fine flat ... (94d a 10k0 é 
3UM AMMONIACUM ,, |Ord. blocky to fair clean|40s a 72s 6d Dark to fair round ..(74d a 83d 
ANIMI, Zanzibar Pale and amber, str. srts |£15 a £16 SAGO, Pearl, large Fair to fine EF “this a19s x 
” 35 little red|£12 a £14 i * wedium es 17s a 188 6d r 
. . o- ” 7 3 ‘ 
Bean and Pea size ditto|75s a £11 eral pens 14s a 15s md 
Yair to good red sorts |£7 a £9 SKEDLAC ewt,|Ordinary to gd. soluble |523 6da 62s 6d 
Med. & bold glassy sorts £5a £8 SENNA, Tinnevelly Ib. Good to fine bold green|5d a 8d 7 
Madagascar ,, |Fair to good palish ...|£4 a £8 15s 2 Fair greenish 3d a 43d 
» red ... £4 a £7 LOs Commonspeckyand small|13d a 24d 
ARABIC E.I.& Aden ,, |Ordinary to good pale|40s a 50s nom. SHELLS, M. o’PEARL— 
Turkey sorts ,, |_ a7s 6d a 62s 6d “Egyptian cwt.|Small to bold 166341853 ~ 
Ghatti », Sorts to fine pale ...(298 &@ 45s nom, Bombay r a ... 50841878 6d 
Kurrachee », |Reddish to good pals esd 30s a40s__,, Mergui se % a ..|£10 12/6 a 142/68 
Madras ,, |Dark to fine pale _...|278 6d a 40s Manilla Fair to good ..|£10 63 A138 17/6 
ASSAFCTIDA ,», {Clean fr. to gd. almonds £17 a £19 panda  ISor a .../268 & 31S ‘ 
com. stony to good block|25s a £15 TAMARINDS, Calcutta...|Mid.to fine bl’k not stony/|10s a 12s 
KINO Fair to fine bright 9d als per cwt. | Madras |Stony and inferior ..|48 a 5s 
MYRRH, Aden sorts cwt |Middling to good 52s 6d a 60s TORTOISESHELL— 
Somali ” ay ” x 50s a 62s 6d Zanzibar, & Bombay lb. Small to bold ..|98 a 31s 
OLIBAN UM, drop a Good to ang’ white ao 4 one % Pickings .. |l1s a 258 
Middling to fair f Ss ay Fair 22s 
pickings ,, |Low to good pale 125 6d a. 2786 |TURMERIC, Bengal ewt. [ren sar to fine bold|25sa 278 
siftings ,, |Slightly foul to fine 2US a 22s 6d Do ” 'Bulbs {bright\18s a 20s 
INDIA RUBBER Ib. (|Fine Paes bis. & sheets ye ud Cochin ?? [Finger . iss 
” cara ” ” Bulbs . {Lbs | 
Ceylon, Straits, Crepe ordinary to fine..|48 8d a 43 11d VANILLOES Ib 
Malay Straits, ete. Pino Block fi £3 a Aad Mauritius ...) 1sts|Gd crystallized 3} a8% in|14s a 19s 6 
Bcrap aoe Omg “"l4s Madagascar ...  2nds\Foxy & reddish 34a ,, |1886da lis — 
prem Fair ra tonord! red No, 1|38 3d a3d 9d Sa J 3rds pee Cn ae “ Pen 6d a 14s 
1s y VERMILL Ao ine, pure, Ay: id. 
Rangoon " ” 9d a 2s 2d WAX, Japan, Saviaiol Gochowhite jiatd «40s 6a 
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THE ASSIMILATION OF NITROGEN 
BY PLANTS. 


The Hawaii Agricultural Experimental Sta- 
tion has contributed, through Bulletin No. 24 of 
1911, some valuable information bearing directly 
on the manuring of paddy in respect ofits nit- 
rogenous requirements, but indirectly on the 
fertilizing of all crops according to the condi- 
tions of growth, e.g., whether on a dry soil or a 
wet one. The prevailing idea withregard to 
chemical! nitrogenous fertilizers is that nitrates 
are immediately available, whereas other forms, 
including ammonium ‘salts, are not. This idea 
is supported by the fact that all nitrogenous 
compounds in the soil tend to become converted 
into nitrates. It does not, however, follow 
from this that nitrates can be more easily trans- 
formed into proteids. It is also not improbable 
that the base of the nitrate and the acid radicle 
of the ammonium salt may respectively exert a 
stimulating or injurious effect. 

From the experiments of Pitsch, Muntz, 
Griffiths, Hutchinson and Miller, it may be con- 
cluded that some plants can utilize ammonium 
nitrogen equally as well as, or better than, nit- 
rate nitrogen. According to Kneller, rice devel. 
oped better with ammonium salt in the early 
stages,and with a nitrate during the later stages, 
Nagaoka concluded that, in the case of irrigated 
rice, the value of ammonium sulphate and a 
nitrate stood in the ratio of 100 to 40—a con- 
clusion which was corroborated by Daikuhara 
and Imaseki. Itis considered that the failure of 
rice to properly assimilate nitrate may bedue toa 
lack of nitrate-reducing enzymes, which, having 
long ceased to act through non-use, are no 
longer developed in sutlicient quantities to 
enable the plant fully to satisfy its nitrogen 
requirements; and is less likely to be caused by 
an insufficient sugar content in the leaves. It 
is well known that the result of denitrification 
in water logged soils is the formation of nitrates 
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which causes a loss of free nitrogen. These 
observations go to signify that the nitrogenous 
manuring of land must not be based solely on 
chemical analysis, whether of plant or soil, but 
also on the condition cf the soil and the 
character of the plant; and that the selection 
of a particular form of manure, whether nitrate 
(and if so what nitrate), or an ammonium salt 
(and if so which salt) or organic nitrogen in 
some one of its many forms must be decided 
after full consideration of the many factors 
which govern the assinilation of the ritrogen 
by the particular plant in question. 


LAND FOR COCONUTS. 


Soi, CHARACTERISTICS. 

In an interview with Mr. F. W. Knocker, the 
‘Penang Gazette’ got the following in reply 
to a question as to what the conditions are 
to be looked for, or points to bs observed, in 
choosing land for growing coconuts, 

Chemical constituents and conditions to be 
taken into consideration in choosing laud for 
coconut cultivation : 


Name of Conditions 
Chemical, under which it Mode of origin. 
is found. 
Limes Seashore and Shells and lime- 
river beds. stones, 
Phosphates Seashore. Fish and natural 
deposits, 
Potash Inland and Burnt bush, ete., 
seashore, &miveral alkalies, 
Nitrates do. Decayed and de- 
composed nitro- 
genous vegetable 
matter, & natural 
deposits. 
Sulphur Mountainous Pyrites, alluvial 
districts, ores, and volcanic 


earths (washed 
down by streams 
and rivers), 
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‘The salient points,” continued Mr. Knocker, 
“derivabie from those details, if borne in mind, 
will tell the prospector of coconut land almost 
in a few glances whether the property he is 
contemplating purchasing is worthy of further 
investigation. The topography, however, being 
satisfactory the geological formation of the 
hills through which the streams flow that heip 
to fertilize the land should be enquired into, 
and the sea-shore, and river beds examined. 
But these and other details requiring thought 
and attention are obvious from a close study 
of what I have roughly outlined to you. 


Brack Humus. 


“To sum up: what the coconut planter should 
look for is a soil of a black humus nature 
washed by a sea or a river tidal way and land 
well supplied with an admixture of shells and 
sands and additionally enriched by natural 
mountain alluvials. 

“In many parts of the world it has been 
proved that, given such a soil, it is possible 
to obtain the very best results from _ trees 
planted 65 or 70 to the acre, But so far as 
my researches go it is not to be found in the 
Malay Peninsula to any appreciable quantity, 
the best that I have so far seen, in large 
cultivatable areas, being a light-coloured brown 
humus on which, however, I don’t think it 
would be advisable to plant more than 48 trees 
to the acre.” 


CLEAN WEEDING AND MANURES. 


* Clean-weeding ? Yes, 1am of the opinion 
that that is essential for coconut-land in Malaya 
for reasons that will be obvious to the practical 
planter. But I don’t wish that to be recorded as 
alaw because the course of time may prove 
otherwise. In fact, aCentral American friend of 
mine at present in London told me that there— 
in Centra! America, not London, by-the-way !— 
they obtained best results by allowing a sub- 
stantia! undergrowth to cover the roots nntil 
about the 4th year. By this method he, and the 
planters in those regions, found the initial crop 
was put back one year, but when the trees did 
fruit they yielded a much heavier shower 
ofputs. But as far as I ‘can see, the most 
successful coconut planters in Malaya will be 
those who make a fine art of soil analysis 
and manuriog, that is to say, not to manure 
the land indiseriminately but doctor it in 
such a way as toenrich it with thoee elements 
it is naturally devoid of. By that remark I waat 
you to understand that different localities in this 
country will require different forms of manure ; 
for it is quite obvious thatin using a manure 
manufactured from a stereotyped recipe or for- 
mula the plantor will, in all probability, be laden- 
ing his soil with a constituent which it already 
has a natural abundance of, whilst on the other 
band he may be withholding something of which 
it is entirely bereft. 

A Worp or WARNING. 

‘« But there is a lot to be said about the culti- 
vation of coconuts, and Iam seriously afraid this 
is being overlooked in Malaya, and many plan- 
ters are goinginto it too light heartedly after 
the abnormal success of rubber. There will be a 
lot of money thrown away upon it for this very 
reason.” 
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PLANTAIN FIBKE INDUSTRY. 


Jaffoa, January 15th. 


Sir,—Perbaps many are not aware of the latent 
source of wealth that lies buried in the plantain 
fibre, which now practically goes to waste. In 
the following few lines, I shall endeavour to 
place before your readers the results of my 
observations, and the experiments I have been 
carrying on, while { was in India some years 
back. 

The main reason of our not utilizing the fibre 
contained in the plantain, which is a common 
plant in Ceylon, is, [ believe, due to the general 
ignorance of its existence. Experiments have 
shown that the plantain fibre is admirably 
suited for cordage of a superior quality. The 
Manilla rope, which is very largely used 
in ships and for- machine driving, is made of 
the fibre extracted from the *‘ Manilla Plantain,” 
which is a native of the Malaya Archipelago. 
Experiments for manufacturing fibres out of 
plantain fibre were also made, and were found 
satisfactory. 1 had with me a few different 
kinds of these turned out by the Trivandrum 
School of Arts. Some of them looked even 
better than silk. 

The extraction of the fibre is a very simple 
process, and is done by means of a machine 
which in itself is very simple. The first of the 
kind [ saw was the invention of Mr. Proudlock 
of Ootacamund, the pioneer of this industry 
in South India. It consists of a smooth piece of 
wood 4 ft.6 in. by 6 in. on two posts fixed to the 
ground, and a biunt knife fixed to it lengthwise, 
with its edge downwards, One end of a string 
is attached to the handle of the knife, and the 
other to a long piece of bamboo to form a lever, 
which is pressed by the foot to raise the blade 
wher working. The cost of it was only about 
Rs. 3. The disadvantage of this machine is, 
that it is not easily portable. An improvement 
on this was the one made at the School of Arts, 
Trivandrum. The Superintendent of this insti- 
tution describes the machine as follows :— 

“The frame work of the machine is in teak- 
wood and the scraping blade, with the squeezing 
fluted rollers, fitted parallel to each other at the 
top, are actuated by two separate strong springs 
worked by foot levers. The machine on the 
whole is sufficiently small and light, to enable it 
to be carried conveniently to the very spot in 
the plantain gardens, where the trees are cut, 
saving thereby a Jarge expenditure, that has 
otherwise to be invariably incurred in the trans- 
port of the raw material, The additional 
mechanism for squeezing with the fiuted rollers, 
which work in advance of the scraping operation, 
gives greator pliability to the plantain seaths 
and renders the extraction of the fibre much 
easier.” 

Experiments have shown, that aman with a 
few days’ experience on the machine will be 
able to work about ten plantain stems a day, 
with tho assistance of a boy, to tear the seaths 
into longitudinal pieces ofan inch and a half 
wide, and aasisting him generally. An average 
plantain stem cut for fruit yields about 13lb. of 
fibre. The wages of the man and the boy may 
be put down as 50 cts, a day, and for this 50 cts. 
weget 15lb.of fibre, At this. rate it costs 
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about Rs, 75 to extract a ton (2.240 lb.) of fibre. 
Add to this Rs. 45 for freight, traders’ commis- 
son, baling, &c., and the total comes to Rs. 120 
and for this sum of Ks. 120 ton of fibre reaches 
the London market. The price there is about 
Ks, 8300 a ton—of course subject to fluctuation. 
From this we see that the profit on aton of fibre 
is Rs.180. [ arrive at this figure on the presuinp- 
tion that the stems could be had free. About 
1,500 plantain stems would be required to pro- 
duce a ton of fibre and even paying at the rate 
of 2 cts. for every stem we may require only 
Rs. 3u for the whole lot. Deducting this Rs. 30 
we could be positive of a nett profit of Rs. 150 
on every ton of fibre exported. An acre of land 
could be planted with 1,500 plants and it takes 
about 18 months to bear fruits, The bunches 
could be sold (putting the lowest average 
value) for 40 cts. each, which would give 
Rs. 6U0 and about Rs. 250 would be more than 
enough to cover the cost of cultivation aud 
the balance Rs. 350 could be added to the 
profit on fibre. 


I am sorry I have noé got a list of the different 
species of plantains found cultivated in Ceylon, 
but lam sure Mr Drieberg, the talented Secre- 
tary of the Agricultural Society, would be able 
to tellus. [ am myself writing to that gentle- 
map on the subject. That particular kind found 
in Malabar known there as Etta or Neutra 
Vazha (Musa Paradiasica, I believe) is not found 
in Ceylon. The fibre extracted from this species 
is avery superior quality, This kind should 
tke introduced into Ceylon. Some years back I 
brought a few seeds from Travancore and tried 
them here in Jafina, but L am sorry none of 
them came up. 


I think I have said enough on the subject 
and I sincerely hope that some of my country- 
men will think of this industry seriously. 


T. P. MASILAMANY 


Jaffna, Jan, 23rd. 


P, §.—Since writing the above Mr. Drieberg 
writes to me about a ‘wild plantain com- 
monly found growing in Kadugannawa, which 
bears an inedible seedy fruit,” which the gentle- 
man expects to be “identical with the Travan- 
core Variety” —the Etta Vazha. But I don’t think 
so for the fruit of the Travancore variety is 
edible—both in the raw and ripe state. The 
peculiarity of this fruit is that the rind can be 
peeled off as we would do the outer cover of the 
tamarind. In Malabar this fruit is dried in sun 
and converted into flour, which they consider as 
good as or better than arrowroot. The kind 
Mr. Drieberg is speaking of is, 1 think, the 
kind kndwo in South India as Mata Vazha 
—hill plantain.—This, they say, is identical 
with the Marilla plantain, Mr. Drieberg speaks 
also of a new machine imported by the Agri- 
cultural Society, suitable for extracting plan- 
tain tibre, and very kindly offers to place it at my 
disposal for trial, for which I am indebted to 
him, I am writing to the gentieman suggesting 
to send this machine to the different agricultural 
instructors and to ask them to give public de- 
monstrations,—T, P, M, 
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THE GRAPE FRUIT AND THE PUMELO, 


Jan. 9th, 

Dear S1R,—I find that the supplement to the 
January 7, A. contains two refereuces to this 
fruit, and in each case a hope is expressed that 
Boer ion Agricultural Society will procure 
seed, 

I should wish to state that the Society pro- 
cured seed of the grape fruit through the 
U.S. A. Department of Agriculture some years 
ago (as recorded in the Progress Report), and 
raised plants which were disposed of to 
mem bers. 

The grape fruit is only a variety of our pumelo, 
and those who have judged fruits at Shows can 
testify to the fact that we have local strains of 
Citrus decumana which are hard to beat. There 
were some excellent specimens at the last 
Bandaragama Show. Somehow the fruit is 
seldom seen on our tables. 

There are similar instances of fruits which aro 
much written about but hardiy appreciated as 
local products, The Avocado pear, for instance, 
which is a good deal advertised as a ‘‘ salad 
fruit,” is by no means a general favourite, and I 
know of people whodo not consider the fruit 
worth the picking, —Yours truly, _ 

Cc. D. 


THE COCONUT IN WEST INDIES. 


We have received a pamphlet issued by autho- 
rity of the Commissioner of Agriculture for the 
West Indies (Dr. Francis Watts, whose name 
has been mentioned in connection with the 
Directorship of Agriculture in Ceylon) dealing 
with coconut cultivation, At the present time 
when there may be said to be & boom (not 
the violent boom such as we have had in the 
case of rubber, but the slow and steady boom) 
in this crop, a handy and popular treatise on 
the subject is most welcome. The information 
embodied is clearly and shortly put, and a few 
useful illustrations help to explain the text, 


Dr. Watts in his preface remarks on the ex- 
traordinary fact that the coconut has not been 
cultivated on any large scale in the Lower 
Antilles with the exception of Trinidad, and 
that it is only comparatively lately that estates 
of any extent have been established; and he 
goes on to suggest the opening up of groves in 
many suitable localities in the coastal areas. 

The subject is dealt with under the following 
heads :—Climate, Soil, Botanical Description, 
teed Selection, Nurseries, Preparation of Land 
and Planting, After Treatment, Periods of 
Beariug, Yield, Diseases and Pests and their 
Treatment, Commercial products, 

A tew points of interest are worth noting, 
It is recommouded that on average soils plant- 
ing should be done not less than 25 ft. apart, 
on rich soil 30 or even 35 ft. The following 
leguminous plants are recommended for green 
manure :—Crotalaria strata, Phaseolus mungo 
and P,lunalus, Arachis hypogoea, Canuvalia ensi- 
formis, Tephrosia candida and T, purpurea. 

It is advised that a space of 6 or 8 ft. in 
diameter be kept free from weeds and the dia~ 
meter of this increasen as the tree grows, 
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Under Yield we read that the tree begins to 
produce as early as the end of the 4th year, 
bnt usual!y in the 6th or 8th, while a good crop 
should not be looked for till the 9th or 12th 
year—the period depending largely on the soil, 
rainfall and treatment. 

The chapt rs on Insect Pests are from the 
pen of the Evtomologist (Mr. H. 4. Ballou) 
while tha section dealing with fungoid diseases 
is by Mr. F. W. South, tho Mycologist. The 
sucking insect pests mentioned (to refer to 
them by their popular pames) are Bourbon 
Asdidivtus, Coconut Snow Scale, Coconut 
Mealy Bug, Glassy Star Scale, Black Line 
Scale, and White ly; the biting insects, Bas- 
solis sophore and B. istramia; boring insects, the 
Palm Weevil and Giant Moth Borer. 

‘the fungoid diseases include budrot, root 
disease, stem bleeding disease and leaf disease. 


DISTANCE APART FOK COCONUTS. 


February 10th. 

Sir,—I see from Exchange that as the result 
of enquiries instituted by Sir Wm. MacGregor, 
who had actual measurements taken, it was 
found that roots stretch as mnch os 50 feet from 
the base of the tree under exceptional circum- 
stances : 3U feet was found to be a common dis- 
tance. According to many South Sea planters, 
ths distance between trees should not be less 
than 40 feet. This is pretty wide, but there is 
no doubt that for the best development 30 feet 
isthe minimum, What have our local authorities 
to say on the point ? Another crop that has 
suffered by close pianting is cacao. Both are 
fruit crops aud should be cultivated orchard- 
fashion for the best results,— Yours truly, 

COCOS. 
SILK GULTURE, 

Our Correspondent in Manila sends us some 
interesting extracts from au article he has 
written on the siik exhibits at the Carnival, as 


he started the industry there, by importing 
egs aud live cvcoons from Mr.  Braiue, 
ot Ceylon. On coming to the exhibit of 


the bureau of science one appears to be enter- 
ing into a gold mine of silk, tor everywhere are 
tobe seen hundreds of yardsof yellow cloth 
very much hke the beautiful golden yellow 
Philippine silk. At one place there are racks 
for trays which will carry the silkworms 
inal stages of growth, from the egg to the adult 
moth. Visitors are able to see siikworms, feed- 
ing and spinuing cocoons, moths, laying eggs, 
ane the eggs as they are hatching on the little 
circles of filter paper where they are kept. 
Several girls are engaged in the reeling. throw- 
ing and spinning of this native grown silk. An 


improved loom is on exhibition, being used for 


weaving this silk into jusi and other native silks. 
‘This loom has been presented by Messrs. 
Aguinaldo and Sampidro, who are importers and 
have their offices at 215, Calle Misericordia. 
Although simple in construction it is speedy and 
capable of weaving complicated figures, — 

The bureau of science desires to impress 
upon the visitors to the exposition the im- 
portance of silk culture to the islands and 
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the opportunities there are in it for large 
returns on a very small investment. The 
capital needed tor silk culture is very 
small and profits large. 


At the present tiwe the most important work 
in silk culture is being done at the Batac in- 
dustrial school under the direction of W A V 
Wirem whois the farm superintendent in that 
school. Silk is being produced on a commer- 
cial scale in Batac and the outlovok there is very 
bright. Mr Wiren reports that the ‘‘ whole town 
will be raising silk next year” and thatall those 
who have doueso during the last year have had 
‘* very fine success.’’ 


Silkworms spend about 3 or 4 days in each of 
the first four stages after hatching and about 
seven in the last stage before showing signs 
of being ready to spin their cocoons. The total 
life of the Philippine silkworm is about 38 days 
from egg toegg. This particular breed of silk- 
worms has been evolved by the bureau of scieuce 
by crossing the “ Bengal-Ceylon type” with the 
Japanese, which has produced a race of silk- 
worms that passes through ‘‘ nine generations a 
year,” thus enabling the silk grower in the Phi- 
lippine is!andsto get that many crops a year as 
against one to three in Japan and five to seven in 
Ceylon. Silkworms feed continuously, except 
during molting and juct before spinuing, and 
consume 30,000 times their weight of food from 
hatching to cocoon. Their food is the leaf of 
the mulberry tree which grows rapidy here in 
the two years after the cuttings are put out, to 
produce silk. 


THE AVOCADO PEAR 


or what is commonly known as the ‘' Alligator ” 
pear, because of its dead colour and prickly 
splues, 1s rapidly gaining favour at home and in 
America. It is most successfully grown ino 
Hawan, while in Formosa, the Philippines, and 
other tropical countries experiments are prov- 
ing very successful with this fruit, and should 
also here. The Feld has an excellent descrip- 
tion of the pear (Persia gralissima). The tree 
is related to the bay, aud grows to about 380 feet 
in height, with a spreading head, ovate entire 
bright green, deciduous leaves about Gin. long, 
and smail, whitish fl..wers, borne in the exils of 
tne upper leaves, ‘ihe fruits, which are ireely 
produced, are usualiy similar in size and shape 
to a William pear, aud they are smooth, green, 
tinged more or less with purple, very pulpy when 
ripe, and inclosing a large egg shaped seed. 
The pulp is firm and buttery, greenish yellow 
in colour, with a flavour that suggests wainuts, 
—The tree is common in many tropical coun- 
tries, being cultivated for its fruits, which are 
highly esteemed though at first they are not 
alwaysrelished. Itis eaten raw with salt and 
pepper, and coxsidered to be very nutritious. 
Untortunately, the nature ef the fruit when it 
is ripe is such that it bruises easily, which 
makes its transportation difficult It is gathered 
afew days betore it is ripe.— Special attention 
is being given to the Avocado pear in Florida 
and California, where it is looked upon as a 
tree of considerable commercial importance, 
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and in the Pomona College Journal of econo- 
mic Botany for last September there is an 
article which gives some interesting particulars 
of its cultivation in those two States. Although 
the tree is easily propagated from seeds, yet 
there are numerous well marked varieties of it 
which are reproduced by grafting or budding, 
seedlings being used as stocks, They begin to 
bear fruit in their second or third year. The 
varieties bear such names as Pollock, Trap (the 
most preferred in Florida), Baldwin, Family, 
Peacock, etc. Full grown trees yield from 500 
to 1,000 fruits yearly, They vary in their season 
of ripening, the normal time being August and 
September, but by selection varieties have been 
obtained which ripen much later and are 
therefore in most demand by planters, the fruit 
finding the readiest sale in the States during the 
winter months. Some of the Mexican varieties 
have a thick-skinned fruit, and therefore travel 
better than the thin-skinned kind, There is 
also some variety in the colour, size and shape 
of the fruits of the cultivated sorts, some of 
which are apple-shaped and purple, others yel- 
low or dull crimson and they weigh as much as 
a@ pound or more. There is a hope among 
dealers that aseedless variety will be obtained, 
although the chance of such a thing is about as 
remote as that of a seedless peach. Avocado 
pears are now to be seen inthe windows of 
fruiterers in the West end of London. 


PLANTING AND PROGRESS AND 
LABOUR IN THE FEDERATED 
MALAY STATES. 


THE EXPERIENCE OF A FORMER CEYLON 
PLANTER. 


Writing to us from a favorite division of the 
F. M. States, an old Ceylon planter does not 
givea favourable account of the steadiness of 
the coolies in his neighbourhood we are sorry 
to see, although itis a natural consequence of 
multiplied temptations. He begins :— 

“IT must express my gratitude at the firm 
manner you are fighting the drink traffic in 
Ceylon. LIonly wish we had such a champion 
here, as it has become in this country an in- 
creasing danger to the people, and especially to 
our old friend Ramasamy. I regret to say that 
I have seon more drunkenness here in a week, 
than I had seen in Ceylon for 14 years in the 
‘eighties ’ and ‘ nineties.’ Money is plentiful ; 
and so are the gin shops, and coolies also take 
the stuff to their lines and imbibe. There are 
several cheap decoctions of German make that 
they indulge in, all more or less intoxicating.” 

Then, we are told a little on the other side, 
and also of some of the difliculties with the 
management and conservation of labour, even in 
the ‘‘ land of prosperity and dollars ” :— 

‘The liquor shops in the vicinity of 
estates are fairly well controlled. The Dis- 
trict Officer generally sends a circular round 
annually to the Secretaries of the local 
Associations to inquire if any shop or shops, 
are undesirable or badly conducted, or in 
any way proving a nuisance, and if so, the 
holders are promptly refused a renewal of their 
icense, So that it rests a good deal with the 
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Managers as to how many or how few taverns 
may be in a district. Some argue that it is 
putting into one hand that might be divided 
amongst more. Soit resolves itself into ‘local 
option’; but L regret tosay the grog-shops aro 
studded all along our thoroughfares, and are 
mostly in charge of Chinese who themselves are 
on the whole a sober race; though keen for 
making money. They have the most of our 
shops both in towns and villages, and are more 
enterprising than the Malays who are an indol- 
ent people asa whole, who are allowing their 
fertile holdings to pass into the hands of 
Chinese principally, or Kuropeans should they 
require them. But the Government Policy is 
to reserve mostly all the road frontages for the 
natives of the country, called Kampong lands. 
Ifa big lot of them were rounded up witha 
view to purchase, the District Officer in their 
interests might refuse a transfer, and I 
have heard of this being done. The Malays 
are a very sober race, and it is not tor 
drink, but for the improvident desire to be 
able to act the gentleman from his point 
of view and he forgets (or it is not in his 
creed) that ‘to labour is to pray.’ The un- 
sophisticated Malay in remote regions is a cour- 
teous and wel-disposed person, The Govern- 
ment looks well after the interests of the Malay; 
but [fear with all this care, they cannot prevent 
them and their lands being gradually acquired 
by the more enterprising, industrious and trugal 
races that are quickly occupying the trade and 
industries of the fast developing and, fertile 
country. However, there is plenty for all, and 
the Roads and Railways are fast laying open 
large tracks of land allover the peninsula. The 
Government have an enormous and increasing 
revenue, and this is being partly used for the 
development of Roads, Railways, &c., which are 
all free of debt. There is of course, a diversity 
of opinion, as to how it is being spent, or not 
spent—or given on loan to Padar Docks, or to 
develop Siamese Railways when they might be 
improving townships, roads and bridges in 
the States. And yet itisafarseeing policy to 
aim at, having a hailway right up through the 
peninsula, up on to Bangkok in course of time— 
not far off perhaps! Government have been 
pushing us in legislation regarding our immedi- 
ate planting requirements, aud undoubtedly 
irritating to some, but laws have to be 
made for those who are wishing to evade 
or abuse, and for the breaker, not the law- 
abiding and honourable person, The land laws, 
such as quit rent I disagree with, when they 
again catch us with the 24 per cent ad valorem 
duty, and which has to be paid at once, and we 
have to wait two months for our sales, it is cut- 
ting offin both ways. We get the land at one 
doliar tor six years, and 4 dollars an acre there- 
after, but 10 shillings an acre for land cultivated 
or uacaltivated (and some is not fit for cultiva- 
tion) seems a hardship to me, when they step in 
as well and get 23 per cent ad valorem duty when 
the land reaches the producing stage. 

‘* There are many irritating and impractica- 
ble regulations from Heuslth Officers, without 
due thought or diserimination, and again this 
Protectorate of Indian labour is sometimes un- 
settling, as the coolies think the Government 
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are paying their passage, not knowing we have 
to pay a cess of 8 dollars per head per annum 
which would do more than cover it. hey 
look to the Protector as their head, to 
interfere in all sorts of frivolous matters, 
and when the Protector comes round, refer 
to him as the ‘ periya durai,’ which has a ten- 
dency to undermine the planters’ authority. 
How would Ceylon Managers care for this sort 
of thing? When their labour force looks to 
another instead of him as their P D? Of course 
if is irritating, and Ramasamies can only be 
asked who brought them to the Estate, and who 
gives them their rice and curry, who gives them 
money for their needs and the large sums to 
remit to their country. Still the feeling pre- 
vails; a case of ‘not by your leave are we em- 
ployed.’ 

‘*There is a great deal of bolting, and after 
all the expense, say 15 to 20 dollars in getting 
them over with quarantine and other expenses, 
get them fit, teach them to tap and make them 
efficient—they go over toa Chinaman’s estate, 
or other unscrupulous person’s place and get 
40 to 45 cents a day instead of the 30 cents we 
pay. This practice has assumed quite serious 
proportions. We are trying to stop it, but it is 
a difficulty ; you cannot blame the cooly who 
goes for the higher pay, and natives and 
Chinese or those who keep outside the Associa- 
tion don’t recruit, but get labourers by a higher 
wage, the fruits of our expense, and labour and 
teaching, with no risk of loss, and it beats me to 
see how it can be quite eftectually stopped. We 
brought in a registration fee for locally recruited 
coolies; but up-to-date it has had little effect in 
bringing about a better state of things.” 


GOGOA PRODUCTION IN WEST 
AFRICA. 


THE LABOUR PROBLEM. 


The interest created by the articles in the 
Manchester Guardian, on ‘Cocoa Production in 
West Africa,” with special reference to the labour 
problem, will be vividly remembered by all those 
who read them at the time. They were contri- 
buted by Mr, John H. Harris, Organizing Secre- 
tary of the Anti-Slavery and Aborigines Protec- 
tion Society, after investigation on the spot, and 
have been reproduced with slight additions, in 
pamphlet form. The first article deals with the 
conditions obtaining in the Gold Coast. Twenty- 
two years ago this Colony had not exported aa 
ounce of Cocoa, In 1910 a harvest of over 
50,000,000 lb. was garnered and the Gold Coast 
Colony claims to have risen to the position of 
the third Cocoa-producing area in the world and 
now challenges with confidence the premier 
position. The organization of the industry is of 
the simplest, the whole being in the hands of the 
natives and worked under a small holding 
system—the white men beimg the middle-man 
between the European manufacturer and the 
native producer. The Government endeavours 
to keep the industry in the hands of the native 
farmers and assists them by sending lecturers 
through the Colony, whose duty it 1s to advise 
« the farmers upon pruning, fermentation, drying, 
the danger of pests and the general principles 
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of modern agricultural science. The soil and 
climate of the Gold Coast appear to be peculi- 
arly suited to the growth of cocoa. The hot sun, 
coupled with a rainfall varying between 32:09 
and 54°92 per annum, produces that ‘‘ steamy ” 
atmosphere which is ideal for cocoa growing. 
Prior to 1890 there were no exports; in 1891 ex- 
port began with 80 lb. weight, value £4 sterling, 
the exports since then have been :— - ( 


Lb. £ Value. 
1891-1895 62,998 ... 1,120 
1896-1900 D Siam jek 58,432 
1901-1905 35,526,803 610,865 
1906-1910 165,494,360 3.012, 926 


In so far as the actual production of cocoa is 
concerned there is at present very little cause 
for anxiety. ‘the indigenous population is ap- 
parently numerous enough to bring into culti- 
vation the major part of the soil. The problem 
which faces administrator, merchant and 
native producer is that of transport. This 


threatens to become acute. At present 
transport of cocoa on the Gold Coast is 
divided between the railway, motor lorries, 


barrel-rolling and carriors. With the extension 
of roads and light railways, a fair price for cocoa 
inthe home market and just treatment for 
transport labourers, Mr. Harris thinks thea pre- 
sent difficulty will be automatically solved. 
The normal head-load in West Africa is 60 lb. 
but not afewcarry a double load, a,¢., 120 lb. 
for which they receive double pay. According 
to several merchants, not infrequently in the 
season they will carry a treble load of 180 lb. 
weight. These people engage in the work of 
cocoa-earrying for four to six months, earning 
from 3s, to 4s. per day, then they return to their 
homes laden with kola-nuts which they sell at 
enhanced prices. In the round trip, from the 
triple enterprise of cattle-selling, cocoa-carry- 
ing, and the kola-nut trade, they make a very 
substantial sum. Providing this current of 
trausport labour can be maintained, coupled 
with steadily increasing rail and motor facili- 
ties, there would appear to be no reason why 
the Gold Coast should not attain its ambition 
and become in less than a decade the first cocoa 
producing area of the world. 


The system of cocoa production which has 
taken firm hold of the Gold Coast territories is 
unique in West Africa. In Southern Nigeria 
the natives are only now beginning to adopt the 
methods of the neighbouring colony. In German 
Cameroons, Spanish Guinea and Fernando Po, 
French Congo, Portuguese San Thome, and in 
some parts of British territory, the production 
of cocoa is almost entirely in tne hands of Huro- 
pean planters employing large numbors ot native 
labourers. The paramount complaint is short- 
age of labour—a problem which is left by the 
British Administrator to work out its own solu- 
tion. Itis obvious that whilst labour is swept 
into the plantations, disabilities are placed upon 
thesmall holder and native farmer; consequently 
the best tracts of land and those nearest trans- 
port facilites are passed over to the European 
(foreign) syndicate. Having removed the native 
trom effective competition, in productionthe next 
step isthat of forcing him to labour on the planta- 
tion a conditionof things which has been respons 
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sible for insurrections in two colonies recently. 
eUnder one Administration every native un- 
contracted is liable to arrest. In another the 
planter merely orders eo many labourers 
through the Government which instructs the 
chiefs to supply forth with the requisite number 
of employees. Under such systema of adminis- 
tration the prosperous conditions which prevail 
in the Gold Coast are well-nigh impossible. In 
spite of these and other practices the supply of 
labour is inadequate and efforts are made to im- 
port labourers from other colonies. In some 
parts of French Congo an admirable system of 
jJabour-transfer is in vogue. The labourers are 
contracted from one part of the colony to 
another on yearly contracts at 15/- per month 
with board.and lodging. The process is under 
Government supervision, which if it errs at all 
is on the side of the labourer. For this super- 
vison the employer pays the Government 
5 francs per head and 1 franc for the contract. 


San Thome suffers more than any other colony 
from the lack of labour, for there are practically 
no indigenous natives, and the Portuguese ad- 
ministration has in the past made the fatal 
blunder of supplying tire island with ‘‘ contract’ 
as opposed to ‘“* potential citizens” labour. In 
the islands of San Thome and Principe there 
are over 2,000 European overseers and gangers 
employed on the cocoa estates—for no gang is 
allowed to work without white supervicion-- 
the cost of which must make serious inroads 
in the profits of the cocoa planters. 


GROWING ORANGES. 


WHAT TO DO AND HOW TO DO IT. 


_ We are led to write some notes on fruit grow- 
ing, Oranges in particular, by a letter which 
has come to hand from an up-country corres- 
pondent who writes as follows:— 


“ GampoLa.—Will the author of ‘Gardening 
Notes’* kindly inform me through the medium of 
your incomparable columns, whether it is 
advisable to bare the roots of young orange 
trees, say, eight years old, to force the trees to 
bear ; and whether this is the time to do it ? 
Their backwardness being due probably to 
shade (now removed) and deposit of soil cover- 
ing the roots forsome inches. The soil is still 
gravel and clayey; elevation 1,800ft., rainfall, say, 
120 inches.” 


This leads to some interesting points ; and we 
will endeavour first of all to answer our cor- 
respondent, and then add some general 


NOTES ON THE CULTIVATION oF ORANGES 


which may be of use to many readers. Oranges 
should do fairly well at 1,800 ft, but the rainfall 
of 120 inches is rather against them. Did Gam- 
pola get 120 inches in 1910—and 1911—and will 
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grownin the lowcountry, and good ones also 
grow at high elevations ; but itis very difficult 
to grow yellow oranges successfully here, 


Roor PRUNING. 


It is well-known that many plants and trees 
which areshy fruit-producers will bear abun- 
dantly for a season if they receive some severe 
shock to the system, such as beating and 
damaging the branches and foliage, or distur- 
bing and cutting the roots, Such a practice 
is, however, very drastic, andisnot one to be 
lightly resorted to. 


The practice of removing the soil around 
the tree and laying bare the roots for a time is 
sometimes resorted to in the case of the Orange. 
If this is to be done the present is the season 
for doing it. 

THe TREATMENT 


should be as follows :—At the beginning of the 
dry season stop watering the Orange trees, and 
let them dry up, then open up the soil around 
the tree exposing the roots for three or four 
weeks, Ovor theso roots make a heavy appli- 
cation of old, well rotted cattle manure, with a 
little lime, and some potash manure if pro- 
curable. This manuring must be plentiful, 
covering the roots all over by some three inches. 
Cover over again with fresh soil. If artificial 
watering can be done, the trees may then be 
watered freely, but otherwise arrango for this to 
be finished at about the commencement of the 
monsoon rains. 


THe Errect 


of laying bare the roots, and the cutting of the 
young fibrous feeding-roots, is to cause the tree 
to go into an artificial wintering and all the 
leaves drop off. As soon as water is applied the 
tree awakes to vigorous growth and activity ; 
fresh foliage grows all over, and a good blossom- 
ing should follow, with a resultant crop of fine 
oranges. 


THe FLOWERING 


comes on abuut June, and the fruit should be 
ripe in eight to ten months. 


[If our correspondent treats his trees in this 
way, no doubt he will get a good crop of fruit, 
and when ripe next year we trust he won’t forget 
the author of Gardening Notes !] 


ORANGE CULTIVATION. 


As a geveral rule 1t may be taken that the 
Orange will not grow really well and fruit suc- 
cessfully on its own roots; it has to be ‘budded,’ 
That is a bud of a good Orange 1s made to grow 
on a stock of a Citron or Sweet Lime—just as 
most good Roses have to be budded on a wild 
briar stock. 


In Ceylon, it is not easy to get good budded 
Oranges, but no doubt the Agricultural Society’s 
Secretary will procurethem, or oueotthe Ceylon 
florists, or they can be imported from India or 
Western Australia, where magnificent Oranges 
are grown. In India good budded plants can be 
purchased at about Rs. 25 per 100 for selected 
plants. When they are planted you must see that 
the stock, that is the lime plant, does not throw 
out its own growth, and deprive the Orange bud 
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Manihot Glaziovii for normz2! tropical climates. 


na eR RR 


Manihot 


Dichotoma for rather dry regions. 


Manihot Piauiensis for light sandy soil only in rather dry 


regicns. 


These three varieties are very suitable for elevations; especially Dichotoma 
and Piauiensis which have been successfully planted up to 5,500 feet, 


Seeds true to name 
carefully prepared and tested, we supply for trial orders, postage paid to all 
countries, in 

Parcels of 1Cibs. net at £3, 
after receipt of money order or cheque. 

10 lbs. contain about 3,700 seeds of Dichotoma or Piauiensis; about 6,300 
seeds of Glaziovii; if requested the parcels can also be assorted, according to 
orders in two or three of these varieties.—Prices for bags of 135 lbs, on 
application. 


Hevea Piantations 


have found the Manihots very useful for elevations unsuitable for the culti- 


vation of Hevea, thus making use of idle land. 


Gevekoht & Wedekind 


Tolegraphic-Address : “‘ Gevekind Hamburg.” 
A. B. 6. Code Sth Edition. a 


Hamburg 1. 


of sustenance; any such growth must be cut 
off at once and only the bud allowed to develop. 


PLANTING. 


Oranges must not be too closely planted—10 
feet apart is a good distance; and while the 
plants are young other crops may be grown 
in between. As the Orange tree is a very 
handsome bush, with nice bright green foliage, 
and looks very attractive when covered with 
Orange blossom, and still more so when carry- 
ing its crop of golden or green fruit, it is a 
tree which may well be planted in the garden 
surrounding the estate bungalow. 


The holes must be large, filled in with 
plenty of good soil, and the ground around 
each plant must be kept forked up and worked, 
so as to encourage root growth and the con- 
sequent vigorous growth of the tree itself. 


Generally Oranges have two flowering and 
fruiting seasons, but to get the best results 
one only must be permitted. If the tree 
flowers at the end of June it is best ; a second 
flowering often takes place in February-March, 
but this should be stopped, as the tree cannot 
well bear two crops a year, especially where 
it does not get a real resting period. 


Younec TREES 


must be carefully attended to and watered 
regularly in dry weather until they have de- 
veloped a good root growth and are established. 
As regards pruning, take out any weak legoy 
growths, and get a nice regular shaped bush. 
When the trees are fully established they need 


not be watered so frequently, except in the 
flowering and fruiting season; and then an 
occasional good watering, soaking the ground 
to a good depth, is better than a daily sprink- 
ling which only moistens the surface soil. 


MANURE FoR ORANGES. 


For young orange trees moderately good soil, 
such as is found in low-country gardens, the 
following is a good mixture. This helps on the 
young trees and brings them into bearing well. 
The manure should be given in a circle round 
the tree, about 2 to 3 feet from the stem. 

The mixture is as follows :— 


Steamed bones qrs. 3 1b.08 
Ground-nut cake 2 10 
Sulphate of ammonia 1 12 
Sulphate of potash 0 26 

ewt. 2 0 G 


This can be obtained from any of the Colombo 
manure merchants, who will supply it ready 
mixed for use at a moderate price, 


Sort CoNDITIONS. 

The orange likes a light free soil with a lime- 
stone sub-soil ; good drainage is essential, and 
shade from winds. A gravel soil need not be 
unsuitable, for a good bed of soil enriched with 
manure can be made up, Give the surface 
soil plenty of cultivation, forking it up, or 
hoeing it frequently, and a mulch of stable 
straw, or litter from the estate cattle shed, or 
anything of that sort in the dry season is use- 
ful, as it covers the soil and prevents too rapid 
evaporation, 
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SALES OF PRODUCE IN BRITISH AND CONTINENTAL MARKETS, 


Fibres, Cotton, Grain, Oil Seeds, Hides and Skins, 
Timber, Rubber, Drugs, Wool, Ores, Mica, Gums, Tea, 
Cocoa, Coffee, Copra, Sugar, etc., are being regularly 
dealt in; Keymer,: Son & Co., being selling Agents for 


Estates, Mills and Exporters. 
Samples valued. Best ports for Shipments indicated. 


The management of Estates undertaken. Capital found 
for the development or purchase of valuable properties. 


KEYMER, SON & CO., 


Cables: 
KEYMER, LONDON. 


Whitefriars, 
LONDON, H.C. 
(‘Same address since 1844), 


NE TY ST SE EE NSE IR LR oF AS SARA RS NE A IS TS 


TEA IN 1911. 
MESSRS. McMEEKIN & CO/’S ANNUAL 
REPORT. 


The continued great commercial development 
of Great Britain, of which the Board of Trade 
monthly returns give ample evidence, has 
doubtless influenced tea in respect to progress 
in consumption and it is the more surprising 
that there is to record an advance in prices 
simultaneously with an increase in demand. 

PRODUCERS, 

For the third year in succession producers 
in general have had every reason to feel satis- 
fied with their investments. The yields in the 
ageregate, although not bounding up as they 
sometimes did in the lean years, have shown 
an increase in each of the great producing 
countries and at the same time a largely en- 
hanced price has been secured. Taking the 
London public auction avorage of the prices 
of Indian tea for the calendar year as a 
factor, the improvement on 1910 has been 
‘78d, per pound. This may be assumed to 
apply to all teas, because if the difference in the 
case of Ceylon has been less, it has been greater 
in Javas and Chinas. Upon the world’s con- 
sumption of tea, which (excluding the internal 
consumption of the producing countries and 
80,000,000 lb of Brick Tea for Russia) is in round 
figures 616,000,000 lb, there was an increase in 
selling value within the year of fully £2,000,000. 
The certainty of high dividends could not be 
without influence on investors and the outcome 
is agreat appreciation in capital values. This is 
best shown by the tables of Mr Geo. Seton esti- 
mating the value of the debentures and shares of 
170 tea-producing’ companies representative of 
India and Ceylon. The progression shown is as 
follows :— 


lst November, 1908 20,000,000 
lst December, 1909 22,900,000 
lst December, 1910 - 30,300,000 
15th November, 1911 Ah 34,400,000 


23 


1910 showed the largest increase, but much of 
that arose by anticipation in connection with 
rubber and of what has actually occurred in 
1911. 

DISTRIBUTORS. 


The gain of the producers desuribed above 
has been largely at the expense of the mer- 
chants, who, in various grades of trade, form 
the connecting links of the commercial chain. 
Jn many markets, especially of perishable pro- 
visions like butter, bacon and cheese, the re- 
tail prices are elastic and follow the course of 
the wholesale. Tea has always been fairly 
firmly established in grades of fixed price and 
in the good old times, when it provided the 
mainstay of a retail grocer’s profits, . fluetua~ 
tions in the ruling markets meant merely an 
increase or diminution in what was, at the 
worst, a substantial profit. Now that Teaisa 
severely competitive liane, and that pushing 
retailers are continually selling some of it at 
less than cost, the advance in prices above re- 
ferred to has been paid for to a great extent 
by the distributors. Theconsumer has doubt- 
less in many cases been supplied with Teas 
of lower quality at the old prices and in 
some cases he has been induced to buy a finer 
Tea, but it may pretty safely be reckoned 
that, on the aggregate of the year’s trading in 
Tea, there has been a large falling off in the 
distributive profit. 


CoNSUMERS. 

A rectification of the assumed average rate 
of consumption was caused by the figures of 
the census of 1911. These show tho rate per 
person to have been rather larger than was 
calculated previously. A further slight advance 
was shown in 191], but it is considered that 
the year’s withdrawals from bond have provided 
for some reserve beyond immediate requirements. 
The working classes, whose demand 1s the main 
factor in consumption, have been prosperous. 
There has been comparatively little unemploy- 
ment and wages have been advancing. The 
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community has absorbed during the year largely 
increased quantities of most of the important 
lines of food products that are imported. Ex- 
cellent value is still (thanks to competition) 
obtainable and there is no beverage except 
water that anywhere nearly approaches Tea in 
the liberal supply of healthy liquid that can 
be obtained in return for a small expenditure. 
{npiAn TEA, 

The decline in the importations shown during 
1910 hae been more than made good and the total 
used for home consumption is the highest on 
record. The quantity taken by Russia from 
Great Britain shows a considerable decline, but 
the United States of America and Canada have 
increased their demands so much that the re- 
exports differ little from those of last year. The 
quantity printed for auction in London in- 
creased by 34,000 .packages, and was exceeded 
only by that for 1906. The total production for 
the whole of India in 1910 was 261,681,000 lb., 
which compares with a total of 263,000,000 lo. 
furnished in the Government returns for 1909. 
The latter figure has, however, now been cor- 
rected to 257,800,000lb. There wastherefore an 
increase in yield of some 4,600,000 lb. The re- 
corded exports for 1910 were 256,435,000 lb. and 
this left only 5,200,000 lb. for internal consump- 
tion, a quantity considerably under what pro- 
bably was used. The average rate of production 
per acre remained the sameas in 1909, viz., 466 lb. 
The Dooars showed a declinefrom 642 to 582 lb., 
but Travancore advanced to the second place in 
the list with an average outturn of 567 lb. per 
acre, This district has forged abead in recent 
years, but is still probably far below its maxi- 
mum possibilities. 

Cryton TEA. 

The unfavourable weather, which was the 
cause of restricted production 1n 1910, was again 
a factor throughout a large portion of the year, 
and in consequence the supplies available for 
London fell off considerably. The rainfall in 
some portions of the island was considerably 
below the average for recent years. The defi- 
ciency took place chiefly in the early part of 
the calendar year, and the tea yields, where 
the drought took fullest effect, were very short. 
In the later months, however, the rainfall was 
heavy, and in consequence there has been a 
fair Increase in the year’s crop. As the direct 
off-take, so faras latest advices show, has only 
slightly increased, most of the excess crop falls 
to be dealt with, as usual, in London. The 
quantity brought to auction in London was only 
1,184,000 packages as against 1,210,000 and 
1,290,000 packages in the two preceding years. 
The increased yield goes to prove that either the 
fear of loss of tea crop because of rubber 
cultivation was exaggerated, or that the more 
thorough application of manurial methods of 
culture is proving fully effective. The time 
cannot now be far distant when the rubber 
interplanted amongst tea will have had its full 
effect, and the demand for tea seed in recent 
years indicates that a fairly large addition must 
have been made somewhere or other in the 
island to existing tea-bearing areas. 

The total crop for the year should work out 
at about 188,000,000 lb., of which 113,250,000 Ib, 
have been shipped to the United Kingdom. 
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JAva TEA. 

No country of origin has made more relative 
progress during the year than the Island of 
Java, The development in production appeared 
for several years to beslow, but the crop for 1911 
looks like being almost double that for 1905. We 
are beginning to reap the results of the exten- 
sive planting operations of recent years, and the 
probability of constantly expanding yields of 
useful quality teas will act as a steadying factor 
inthe Tea Trade. The total export for 1910 was 
stated by the Thee-Export-Bureau in Batavia 
to be 40,639,000 lb, and for the first 11 months of 
1911 to be 44,000,000 lb so that a crop of 
48,000,000 lb is not at all improbable, Had 
the whole of the increase in yield fallen to be 
dealt with by Holland and the British ILsles, 
the effect on the general level of tea prices might 
have been appreciable, The producers in Java, 
however, have realised their proximity to the 
great Australian markets, to which a supply 
has been sent down representing a good deal of 
the excess. It has been suggested that much 
of the tea in question was sold forward by con- 
tract at rates lower than could now be ob- 
tained in the open market, and should that 
beso, there may, during 1912, be a rever- 
sion to the previous outlets. fhe consump- 
tion of tea from this island must however 
have become well established in the Australian 
Colonies, where the demand has always been 
very largely one that did not call for the choi- 
cest qualities. The diversion of so much of the 
crop has not given opportunity for much gain in 
consumption within the United Kingdom. 


Cuina TEA. 


The peculiar circumstances in regard to avail- 
able supplies of lower-grade Teas rendered the 
China growths of more importance than they 
have for many years assumed on the London 
market. It is necessary to go back to 1903 to 
find such large deliveries of this growth being 
made for home consumption, and that this fact 
has been made use of those interested in push- 
ing specially the sale of the China production, 
to secure a good deal of cheap effective ad- 
vertising, There is evidence that the campaign 
so skilfully conducted in favour of a reversion 
to China Tea is having the effect of increasing 
the consumption of choice high priced grades, 
but, so long as those are retailed as fancy arti- 
cles and surcharged when supplied in Tea shops 
and restaurants, the effect upon the trade figure 
can be but a relatively insignificant one. 

JAPAN AND Formosa TEAs. 

The latest official statistics indicate that there 
has been a moderate increase in the production 
of both these growths, but practically the entire 
export trade in them is for the United States 
of America and Canada. The efforts to intro- 
duce the use in England of the delicate and 
light-drawing Formosa Teas have not yet had 
much success, and it will be a matter of difficulty 
to get English consumers to drink what is so 
entirely different from their usual ideas of what 
a cup of Tea should be. 

GREEN TEAS. 

There has been a considerable addition to 
the production of Green Teas in both India 
and Ceylon during the year and it would 
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appear that these are gaining ground in Central 
Asia and the North AmericanContinent. There 
are no statistics available in London to show 
the destination of the Green Teas passing 
through the port, but the home trade demand 
for such manufactured in the British dependen- 
cies is absolutely nominal. It is probable that 
the strict exclusion of artificially coloured or 
faced Tea by the United States of America is 
helping to divert the trade from an older 
channel. 
THE LABOUR PROBLEM. 

The labour problem of tropical plantation 
work is not like that of Great Britain—to find 
employment for all—but to find workers to put 
through the necessary work, There are few 
estates so favourably situated that enough resi- 
dent labour is available and in consequence the 
importation of workers has become a necessity. 
Paternal governments in various places have 
tried to protect the labourers, putting barriers 
in the way of free immigration to large areas 
of activeemployment. Assam, Dooars, Southern 
India, Ceylon and the Straits Settlements are 
all anxious for recruits to carry out the great 
developments of production that have been 
planned. The matter has now become of more 
than local consequence, and in view of the great 
importance to the tropical planting industries, 
which have given a chance for enterprising 
careers to so many of the youth of the British 
Isles and profitable fields for investing capital 
to so many others, an Imperial Commission 
might well be charged with the duty of orga- 
nising and improving the methods of removing 
labourers from where they have to live poorly 
‘on meagre earnings to the places where work 
awaits them on terms of remuneration far be- 
yond any possibility of acquisition in their local- 
ity of birth, 
Surps’ STOREs. 

The increasing size of modern merchant vessel, 
the great development of the navy, the addition 
to the crews of both, as well as the constantly 
increasing number of travellers by sea for busi- 
ness and pleasure, make the trade in tea for 
ships’ stores much more important than for- 
merly. The effect of this will best be seen by 
comparing the quantity taken for this purpose 
during 1901, viz., 1,524,000 1b, with that recorded 
in 1910, viz., 2,556,000 lb. In only a few instan- 
ces do the well-known passenger lines pay ad- 
equate attention to furnishing passengers with 
a suitable high-class tea prepared and served in 
an appropriate manner. The luxurious character 
of modern shipboard life still leaves something 
to be attained in this direction. 

FoREIGN TRADE. 

There is nothing much to chronicle for the 
year in the way of progress so far as the aggre- 
gate of consumption, other than that within the 
British Isles, is concerned. The quantities 
taken through London continue to decline, es- 
pecially for Russia and Europe generally, but 
fortunately the deficiency has been made good 
by the off-take for Transatlantic consumption. 
The exports from Calcutta and Colombo also 
show serious declines in tho Russian demand, 
with considerable increases for America and 
elsewhere, but the latter have proved inade- 
quate to compensate and consequently heavier 
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shipments have had to be made to London. The 
attack made by Java producers on the Austra- 
lian markets looks like reducing the off-take of 
British-grown Tea for those by some 6,000, 000 Ib. 
It would appear now that the large develop- 
ment in the Russian demand during 1910 was 
only an over liberal provision for requirements 
that did not materialize, 


FinE Ves anp ‘| THE LANCET.” 


There are signs that the movement in favour 
of getting consumers to make more free use of 
the finer growths of Tea has not been without 
effect, but it will require the expenditure of 
much more money aud energy than have yet 
been given to it to make it really successful. Lt 
can scarcely be expected that the producers ot 
low=grade ‘eas, who have been reaping by far 
the greater share of the prosperity in recent 
years, should. subscribe to or aid such an 
attempt, andfew of those concerned in tho 
growth of choice qualities have evinced any 
active interest. What should really be a pro- 
ducers’ movement has been left to distributors 
and the general conditions of the distributive 
section of the Trade do not leave much surplus 
either of time or funds to devote to propaganda 
work. The Lancet enquiry into the chemistry 
of Tea has been continued during the year and 
the conclusions more strongly than ever demon- 
strate, that the Teas which the Trade rank 
highest (by the fact that more money is paid for 
them) are the most economical in use and the 
safest, so far as health considerations are 
concerned. Unfortunately, it is impossible 
for the scientific conclusions of The Lancet to 
reach the ordinary consumers to any appreci- 
able extent. The vast majority of them think 
merely that they wish to buy at the lowest pos- 
sible price what is termed Tea and it is only 
really in [reland that there is a large demand 
for high quality liquoring Teas at a relatively 
higher figure. Statistics are not available of 
the Irish trade separately, but it is probable 
that the Irish people, who are among the 
greatest Tea drinkers of the world, staud re- 
latively low in their rate of consumption of dry 
Tea merely because they insist upon having 
what gives amuch greater and finer liquid equiv- 
alent than do the low-grade blends retailed 
elsewhere, 

Purity oF Tz, 


There was a very great increase in the 
amount of laboratory work done in the 12 
months ended 3ist March, 1911, by the Govern- 
ment Laboratory (Customs Branch) in en- 
deavouring to maintain the purity of Tea 
passed as fit for home consumption. No less 
than 10,3385 samples were analysed,’ of which 
9,689 representing 111,285 packages were passed 
as fit for human food and 646 samples represent- 
ing 1,374 packages (122,725 lb.) were allowed to 
be delivered for exportation or for use in the 
manufacture of caffeine, Seventy samples, re- 
presenting 388 packages, were condemned as 
unfit for food, but of these packages 272 had 
been imported specially for making caffeine. 


THE ETHICS OF THE TEA TRADE, 


_ In the remote past Tea had a bad reputation 
in respect to alleged adulteration, but the ‘‘ Sale 
of Food and Drugs Act of 1875" rendered prao- 
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tically impossible of recurrence what had really 
been long before put an end to by the good sense 
of traders, Deceptions of another sort are 
followednow. Recklessly improper descriptions 
of quality are advertised ; Teaisoffered at prices 
utterly inconsistent with the high character 
attributed to it; and it is rare for packets of Tea 
made up ready for sale to contain the ostensible 
weights printed thereon, A collection recently 
made of the packet Teas most generally known 
and sold revealed only one brand tha’ contained 
‘full weight withoutthe wrapper.’ The matter 
has not escaped the notice of the Inspectors of 
Weights and Measures, and at one of their 
recent meetings, careful returns were presented 
showing how far from tull weight were many of 
the Tea packets offered for sale. It would be 
well and in the interest of morality and common 
honesty, as well as common sense, if the English 
law were to ordain that the weight of every com- 
modity sold should be irrespective of the con- 
taining substance, in the same manner that 
goods sold by measurement do not include the 
containing vossel in the quantity. There would 
soon be trouble were the publican to try and 
include the size of the pot when serving a quart 
of beer. 


History or TEA. 


Some most interesting facts about the early 
history of tea cultivation have been re-discov- 
ered during the year, and they carry histurical 
knowledge of the business further back than do 
most of the well-known references so frequently 
reproduced. Even that in Pepys’s diary bears 
date 25th September, 1660 (O.8.), while the book 
containing those referred to was published in 
London in 1698, and is stated to be a second 
edition of a translation from the French. The 
writer was a Jesuit Father, by name Louis le 
Comte, who had apparently travelled extensively 
in China and wrote descriptive accounts of much 
that he saw there. The following brief extracts 
may be of interest :— 


“Tis certain that their usual waters are not good 
which, perhaps, hath obliged the inhabitants, especially 
in the Southern Provinces, to drink it always warm ; but 
because warm water is unpalatable and nauseous, they 
bethought themselves of putting some leaves of a tree to 
it, to give a gusto Those of tea seemed to be the 
best, and so they frequently made use of it. It may be 
also that God Almighty, whose Frovidence hath so univers= 
sally provided for the wants of His people, and, if £ may 
be bold to say it, for their delight and pleasure, would 
not deprive China of that which is necessary to life; so 
that for to supply the defect of wells and fountains, which 
the nature of the ground hath made everywhere salt and 
brackish, He hath been pleased to produce that species of 
a particular tree in abundance, whose leaves serve not 
only to purge the waters from their noxious qualities, but 
also to make them wholesome and pleasant.” 


‘Among these samples there are two that I may speak of 
beforehand. The first is the leaf of thee (thee is a cor- 
rupt word of the Province of Fokien, it must be called 
teha, this is the term of the Mandarin language) as they 
callitin China; they are much dividedin their opinions 
touching the properties they ascribe toit. Some do main- 
tain that it hath admirable ones.” 


Raitway AND Dock STRIKES. 
Tho current working of the Trade in its 
distributive channels has been much interfered 
with in London and elsewhere by the disturbed 
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condition of the labour market. In addition to 
the grave inconvenience and loss of trade caused 
in many quarters, a permanent addition to the 
cost of doing Tea business has now been made 
in the increase of the warehouse charge for 
handling, sampling, rent, etc,, necessitated by 
the concessions made to the dock labourers. 
Advances in rates of freight have also to be 
faced and when the Port Rates imposed during 
1910 are taken into account the enhancement of 
working expenses is seen to be material, 


PROSPECTS. 


The level cf prices, as recorded in London 
Auctions, was, at the close of the year, on the 
average about the same as at the end of 1910, 
whilethe stocks in hand of all growths were 
fully four million pounds more. The prospective 
arrivals are an uncertain factor. The figures 
for Indian Tea do not show that we have re- 
ceived into warehouse all the excess shipped, 
while it is well known that more must arrive 
from Ceylon early in 1912 than did last year, 
Should the home and export demands continue 
at about the recent Jevel it should not be diffie 
cult to handle all available supplies if adequate 
time be given, Importers have, however, so 
frequently, in their fear of falling market, un- 
duly pushed realizations and thus produced 
what they feared, that there is great risk of some- 
thing of the kind again happening, because of 
the large unoffered stock that apparently re- 
mained in bond at the close of the year, 


STATISTICS. 


A tabular statement of statistics relating to 
the last six calendar years is issted herewith, 
and a diagram illustrating various trade changes 
during the last 21 years.” 


By order of the House of Commons a White 
Paper was recently issued containing much in- 
teresting and useful information as to the pro- 
duction and distribution ot Tea. It is frequently 
said that statistics can be made to prove any- 
thing, and this particular paper shows a fairly 
steady progressive gain in the rate of consump- 
tion within Great Britain, and a very irregular 
use per person of Tea in several other countries. 
lt is exceedingly difficult to ascertain in count- 
ries where Tea 1s a Duty-free article, what is the 
consumption per person, and the assumption 
that importations are equivalent to consumption 
has produced in the tables great variations from 
year to year of the rate consumed. For instance 
it is improbable that there bas been a falling off 
in the rate of consumption in the United States 
of America or even in Russia, although the latter 
is a country witha heavy rate of Duty. The im- 
portations shown into Australia and New Zea- 
land give for 19U9 average rates of consumption 
of 6°83 1b. and 7°45 lb, per person, but the quan- 
tities shown as imported from India and Ceylon 
much exceed what was actually shipped down 
there in the same year, 


{MoMsexin & Co. 


10 and 11, Lime Street, London, January 
16th, 1912, 
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REPORT ON PARA AND PLANTATION 
. GROWN RUBBER. 


LEWIS & PEAT’S REVIEW OF 1911. 


6, Mincing Lane, London, Jan. Ist, 1912. 


In our last annual review we referred to the 
phenomenal prices and violent fluctuations 
which occurred in 1910, when plantation rub- 
ber touched 12s 10d and fine para 12s 6d, 
closing at 5s 3d and 5s 7d respectively. It is 
interesting to note and compare the fluctuations 
during 1911 :-- 


The highest price touched by fine para was 7s 
24d, whereas, the highest price touched by 
plantation fine was 8s 4d. 


With the exception of February and May, 
when the price of fine para and of plantation 
were the same within a farthing a pound, the 
price of plantation fine bas ruled the whole year 
from 4d to ls per lb above tho price of fine para. 
The average for the year comes out, fine para 
5s, plantation fine 5s 6d, and when it is con- 
sidered that the production of plantation during 
1911 was about 14,000 tons against 8,000 tons in 
1910, we think all concerned must be highly 
gratified, and thatsuch figures and results speak 
for themselves, and supply the most eloquent 
and reassuring evidence of the appreciation of 
plantation rubber, and the positionit has made 
for itself on its intrinsic merits, and asa result 
ofthe excellent preparation by the plantezs. 
A year ago we advocated in our circular, 
smoked sheet and blanket crépe. The planters 
have sent smoked sheet and blanket crepe, and 
the results have proved most gratifying. We 
congratulate those who on the estates and in 
the factories have inso short atime turned out 
such excellently prepared rubber to meet the 
requirements of the trade, and thereby secured 
such prices and a premium over fine para for 
their output. It is perfectly clear that the 
absorption by consumers of the enormously 
increased supply at an average pnice of 5s 6d 
per lb. for first quality and other grades in pro- 
portion, would never have taken place if it had 
not been for the extraordinary improvement in 
the preparation and the evenness of the quality 
produced by all the well regulated and up-to- 
date estates. Manufacturers know they can now 
depend on plantation rubber both for quantity 
and even quality, and so are using more and 
more of it every day. Para and _ plantation 
tubber opened at about the same figure, 
namely 5s. 6d. per !b., but before the end of 
January both were under 5s, Fluctuations, with 
the exception of a very sharp advance to over 
7s. early in March, have not been anything 
like as violent as in 1910 and the steadier con- 
ditions have been extremely beneficial to the 
industry and tended to increase the volume of 
‘business enormously. A feature of the year has 
been the great increase inthe business done 
for forward delivery, both for short periods and 
for 12 months ahead, at prices which indicate 
& considerable amount of confidence upon 
the part of consumers of the safety of present 
rates. Large sales for delivery each month 
during 1912 have been made on estate account 
at prices ranging from 4s, 2d, to 5s, for first 
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latex; the bulk of the business being done at 
about 4s. 6d. per lb, As will be seen by the 
figures, the Beazilian crop was38,000 tons against 
38,270 tons in 1910, and the highest price was 
7s. 2hd, in March and the lowest 3s. 103d. in 
May, compared with 12s. 6d. and 5s. 7d. durin 

1910. Fine hard para is still the standard grade 
of the rubber industry, but there is no doubt 
the plantation rubber is being used by a great 
many manufacturers in the place of it and the 
latter has now a prominent position in practi- 
cally every factory. The quantity of plantation 
at the fortnightly auctions shows a marked 
increase, especially during the last six months, 
the sales averaged about 40C tons each and the 
heaviest was 522 tons at the last sale in Novem- 
ber, totalling for the year 9,500 tons. With 
reference to the large quantities offered at each 
auction it is most satisfactory to note that 
buyers were found for practically everything 
catalogued, and even the 522 tons in the 
November sale did not disturb prices to any 
great extent. To our mind it is far more im- 
portant to see the market widening and new 
outlets found than any great increase in price. 
At present, 43. 6d. seems a figure at which 
manufacturers can work and use larger 
quantities of plantation rubber, and the less 
ot the cheap grades and admixtures. 
The total output of Plantation Rubber from 
all parts of the world during 1911 amounted 
to about 14,000 tons against about 8,000 during 
1910. Hstimatesare given for 1912 varying be- 
tween 18,000 and 22,v00 tons. It is estimated 
that up to date about 3,000 tons have been 
sold for delivery during 1912. It is impossible 
to foretell the future, but the market seems 
to be settling down to good sound business 
at round about 4s 6d; and now that Brazilian 
rubber does not hold the absolute control of 
the market as it used to do, conditions, both 
natural and political in the Amazon valley, are 
not likely to have anything like the influence 
they have had up tillnow. Demand from all 
parts of the world, including America, for 
plantation rubber, has been more evenly dis- 
tributed throughout the past year and with 
the good supplies offered at each auction, manu- 
facturers have had but little difficulty to fill 
their immediate requirements and, if they 
thought fit, to avail themselves of the forward 
market, with every confidence as to the quality 
of the deliveries they would receive. On for- 
ward sales the standard of First Latex arrived 
at is now not quite so high as regards colour, 
and nearly all tots of good sound Crépe Bis- 
cuits and Sheets made from First Latex, even if 
a little off colour, are now tenderable. Smoked 
Crépe is not tenderable at present, but no 
doubt will be later when it is better known 
and comes in larger quantities. We have not 
space enough in this report to say as much 
as we would like about the recent Rubber 
Exhibition held in London. It was a great 
success and the quality and number of the 
exhibits both showed a marked improvement 
on the last exhibition three years ago and 
practically all the rubber sent was a very high 
standard, We published ‘‘ A Short Criticism 
on ‘the Exhibits” at the close of the ex- 
hibition, which gives full details and descrip. 
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tions of the rubber shown from all the principal 
estates, 

SouTHERN InpiA Rubber is now coming in 
larger quantities and the quality of both Hevea 
and Ceara compares very tavourably with the 
older producing countries in the Kast. 

JAVA AND SUMATHA shipments are increa- 
sing rapidly and the quality shows some im- 
provement, but a great deal more care must 
be taken in both these countries in the pre- 
paration and condition of the rubber before 
shipment, 

Borneo Estates are all sending larger ship- 
ments, and some of the Smoked Sheet ranks 
with the older and better known marks of Ceylon 
and Malaya. 

East AFRICAN Manihot Crépe is growing in 
favour and the preparation has been greatly 
improved. 

Caza from the Hast is not increasing much, 
but from South America, and Nyassaland and 
Uganda, some very promising, though small, 
shipments have been received. 

Ficus Crépe (Rambong) is still in good de- 
mand and wanted, but shipments are not in- 
creasing, which is disappointing. 

CasTILLoA has shown some improvement, but 
this species is apparently very difficult to cure 
properly. It is uncertain which is the best 
method, but we believe either Smoked Sheet or 
Thick Crépe would be the best form to make. 

Funtumia.—Smoked Sheet still comes to the 
market, but quantities from the few estates 
which have been shipping have fallen off. 

Hevea in Blocks is still only sent by Lana- 
dron and, as in 1910, has sold readily at excel- 
lent prices, 


Lewis & Prat, Rubber Brokers. 


THE CEYLON PLANTING ENTERPRISE 


Colombo, Dec. 15.—The careful inquiry into 
the staple industries on plantations throughout 
the island, periodically carried out for ‘‘ Fer- 
guson’s Ceylon Handbook and Directory” has 
just been completed for the edition for 1912. 
‘fhe main results may be summarised, premis- 
ing that the figures cover all the cultivation by 
European colonists and Ceylonese owners of tea, 
rubber, cacao, and other estates, as well as that 
in small gardens. 

Tea and other crops at the eud of 1911, con- 
trasted with those for August, 1910, are as fol- 


lows :— Area in Acres. 
Crop Dec., 1911. Aug., 1910. 
Tea exe 395,000 385,000 
Rubber we 215,000 23,520 
Cacao eee 32,000 33,000 
Cardamoms (spice)... 7,300 7,426 


An increase in 15 months of between 9,000 and 
10,000 acres of tea and 11,500 acres of rubber is 
indicative of continued prosperity in these two 
staples ; while the demand and prices for cacao 
and cardamoms do not seem to encourage any 
extension of cultivation. There are, besides, cer- 
tain minor products which make the aggregate 
of cultivation on 1,806 plantations 669,012 acres, 
out of a total extent of 1,005,034 acres, the ex- 
cess being reserve forest or “* patena”’ (grass) or 
waste land. The total of the resident managers 
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or superintendents and assistants (including a 
certain limited number of ‘‘ planting students ”) 
is now 1,946, an increase of 243 since August last 
year, showing unusual attraction and activity. 
{it may be mentioned that there are 77,093 acres 
of tea intermixed with rubber plants and also 
19,493 acres of cacao and rubber interplanted. 
Some time ago it was supposed, owing to the - 
great value of rubber, that the tea and cacao in 
these areas would gradually and quietly dis- 
appear. But, in the case of tea especially, the 
special demand and better prices seem to have 
induced greater attention, for there is no falling- 
off, but rather an increase, in the figures for tea 
and rubber interplanted. Still, Para rubber con- 
tinues to keep up in value, and it may be a ques- 
tion what proportion of the acreage should be 
eventually credited to tea, rubber, and cacao. 
For the present the compiler has divided equally 
between the products interplanted. 


Progress OF RUBBER. 


The rapid progress in rubber is very remark- 
able. In 1905 the compiler’s figures stood at 
40,000 acres, and were officially quoted by the 
Governor as romarkable; but in 1906 the area 
planted had risen to 104,000 acres, and now —five 
years later—the extent planted is doubled and 
good authorities are of opinion that the maximum 
of rubber cultivation (at any rate with the Para 
Hevea variety) is close at hand. And, indeed, 
when we remember that with Malay States, Java, 
Sumatra, Borneo, Burma and Southern India 
there must be a million acres of cultivated rub- 
ber in the Asiatic tropics, and, as Dr. Willis, re- 
tiring Director of the Botanical Gardens, has 
been stating in the Ceylon Observer, if only one 
cwt. of rubber per acre per annum is harvested, 
that will be 50,000 tons to add to Brazil’s export 
of 30,000 tons, giving a supply of 80,000 tons with- 
out counting the exports from Africa, Mexico, 
and elsewhere, But Dr. Willis adds that his sup- 
posed one-cwt. cropis absurdly low; 3 ewt, will 
be more reasonable very soon, giving 150,000 tons 
from Asia, when the price must fall consider- 
ably, even though new uses may increase the 
present demand. So far as the planter is con- 
cerned thereis a satisfactory margin for profit, 
even if current prices in London and New York 
fall much lower,though in over-capitalized plan- 
tations shareholders must suffer when that day 
arrives, Dr, Willis, after 15 years’ work and ex- 
perience here, leaves with strong faith in the 
future of Ceylon as a planting colony, but is 
anxious that *‘ school gardens” (of which he has 
helped to establish 2,500 for the Ceylonese) may be 
extended and that the native agriculturists may 
be released by Government from the clutches of 
money-lenders. If, with official encouragement, 
co-operative societies are multiplied in Ceylon 
(as they have been in several parts of India) 
much may be done to improve the condition of 
the Sinhalese and Tamil cultivators of rice, cot- 
ton, tobacco, and palms. 


OTHER PLANTING ENTERPRISES, 
Turning back to Ceylon’s planting enterprise, 
I may refer in a few words to the old staple of 
coffee and cinchona bark. Thirty-three years 
ago coffee was the only product for the planter 
in the hill country here, and there were 275,000 
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acres planted (giving an annual export of a mil- 
lion cwt.—making the island the third coffee- 
growing country in the world.) Now coffee has 
disappeared until only 550 acres are cultivated. 
First it was superseded by cinchona plants, 
which grew readily on the same fields, until in 
eight years (1885 onwards) Ceylon exported over 
100 million pounds of ‘‘ bark,” which helped to 
reduce the price of Howard’s quinine from 16s 
and 12s per ounce, until in 1898 16 was quoted 1s 
2d,—a special boon to India, Southern China, 
Africa, and large parts of America, where ma- 
laria abounds.But when the price of quinine fell, 
it became unprofitable to grow the cinchona 
shrubs in Ceylon, and, very fortunately, it was 
then found that the hardy tea plants of Assam 
flourished exceedingly all over the then ‘‘ coffee 
region ” of Ceylon and much beyond 16, for while 
coffee only succeeded between 1,500 feet and 
4,500 feet above sea level, tea grows in maritime 
districts and right up to fields even 6,500 feet 
and higher un. At this rnoment there are only 
nine acres of cultivated cinchona in Ceylon 
(against 55,000 acres 30 years ago) and the in- 
dustry is monopolised in Java, with the Govern- 
ment gardens in India. But then Ceylon has 
instead its 670,000 acres of tea, rubber, cocoa, 
and cardamoms—apart from its 760,000 acres of 
coconuts, 140,000 acres of other cultivated palms, 
45,000 acres of cinnamon. and a great native in- 
dustry in growing rice, other grain, tobacco, 
essential oil grasses, cotton fibres, fruit, and 
vegetables.—London Times, Jan, 22. 


RUBBER IN CEYLON. 


GREAT SPREAD OF THE INDUSTRY— 
REMARKABLE DIVERSITY OF 
METHODS—POINTS OF INTEREST. 


There are two districts in Ceylon where 
rubber is said to grow best, namely, the Kalu- 
tara district and the Kelani Valley, and as 
most of the older estates are situated in 
one or other of these two districts a visit to 
them is perhaps the best introduction to rub- 
ber planting that could be obtained, But 
there are now many other districts where 
rubber is grown, where the conditions are 
little, if any, inferior for cultivation to the 
two already named. Indeed, it is remarkable, 
in going through the rubber districts cf the 
island, to observe to whata great extent rub- 
ber is being cultivated ; it appears to be every- 
where, up to an elevation, at all events, of 
between 2,500 to 3,000 feet, aud even at a 
height of 4,000 feet it may be seen, though at 
this elevation it is grown experimentally rather 
than as a commercial enterprise; naturally, 
at a height of 3,000 to 4,000 feet the trees, 
even if they prove ultimately successful, take 
much longer to mature than those grown ata 
lower elevation. Hopes are expressed that, 
as is the case with tea, rubber grown at a 
high elevation will prove to be superior in 
quality to that grown lower, but that this 
will prove to be so seems very doubtful, as the 
requirements of the two products are by no 
means entirely similar. It is only by an 
extended tour in the planting districts that 
the rapid growth of the industry can be ade- 
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quately realised ; the fact thatthe area under 
rubber at the middle of last year amounted 
to over 180,000 acres, including the areas in- 
terplanted amongst other products, does not 
give much idea of the manner in which it 
is spread over the country. There are 
situated in the Kalutara district estates 
belonging to such _ well-known Companies 
as the General Ceylon, P. P. K., the 
Rosehaugh, the Neboda, the St, George, 
the Glendon, the Dalkeith, the Eastern Pro- 
duce, the Kalutara and the Doranakande, in ad- 
dition to many owned by local rupee Companies 
and in private hands. The rainfall is consider- 
able, ranging up to an average of over 150 in. per 
annum; itis well distributed. In the Kelani 
Valley district (usually kuown asthe ‘ K. V.”) 
are situated estates belonging to the Grand 
Central, the Sapumalkande, the General Ceylon, 
the Ceylon Tea Plantations, the Yatiyantota, 
the Nagolle, the Doranakande, the Rajawella, 
the Doolgalla, the Sunnygama and other com- 
panies. The rainfall here ranges up to over 180 
in. per annum, and is well distributed through- 
out the year. Other rubber growing districts, 
which are given in order according to total 
acreage planted are:—Ratnapura, Kegalla, Galle, 
Kurunegala, Matale, Haputale, Monaragala, 
Madulsima, Kadugannawa and Rakwana. There 
are also several others, but the acreage there is 
not as yet very large. 


STANDARD METHODS IN THE MAKING. 

lt may be said as a general rule that the 
estates in Ceylon have been very thoroughly 
cleared, and that they are kept very clean; 
whole fields, and almost whole estates, may be 
seen without a weed visibleany where. Naturally, 
in the dry weather this absence of undergrowth 
makes the surface of the ground dry and hard, 
and asit is during the hot, dry weather that 
the trees ‘‘ winter” and shed their leaves, thus 
removing the shade which they usually give to 
the ground, the soil would receive the full rays 
of the sun were it not for the fallen leaves, 
which provide a thick, if dry, carpet. It isim- 
possible, on visiting a number of estates, not 
to be struck by the diversity of opinions held 
and methods adopted by different superinten- 
dents and their visiting agents. [t might be ex- 
pected that in various districts, where the same 
conditions do not prevail, different methods 
would be required, but the diversity may be, 
ane. indeed often is, found on estates where the 
conditions are nearly identical; and itis not 
in one point only as_to field-wock cr manufac- 
ture that it shows itself, but in almost every 
detail of the estate; from this it seems obvious 
that a great deal has yet to be done before the 
best methods can definitely be stated to have 
been agreed upon anda standard reached. Views 
as to the distance apart that trees should be 
planted vary very much—20 by 20, 20 by 10, 15 
by 15, 30 by 10, 10 by 10, &c., all these and others 
are advocated and adopted on different estates. 
Attention has already been called to the general 
absence of weeds, and this is a point on which 
opinion seems to be united. 


DivERSE TAPPING SYSTEMS, 


Methods of tapping and tapping instruments 
are far from being uniform. A great many 
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systems have been tried, and amongst others 
the basal V., herring-bone, half-herring bone, 
pricking, full spiral, half spiral, and recently a 
one-third spiral system has come into favour. 
The spiral system appears to be most popular, 
and the one-third spiral is being adopted on 
several estates. The method is as follows :— 
A longitudinal groove is cut in the bark of the 
tree from the base upwards; one-third of the 
way round the tree a second groove is cut 
parallel with the first and terminating some 
inches higher than it; another grove is then 
cut from the top of the first groove to the top 
of the second; at each tapping a shaving of 
bark is taken off between the two longitudinal 
grooves until the whole of the bark has been 
removed between these two grooves. ‘I'he same 
operation is repeated on the next third section 
of the tree, and by the time the tree has been 
tapped right round the bark on the original 
one-third has renewel itself, and is ready to 
be tapped again. As the tapping isin a spiral 
form it runs round the spiral till it reaches the 
first longitudinal, and runs down that, and is 
collected in a cup placed at the base. In order 
to assist its rapid flow into the cup, a twig 
dipped in water is run round the tapping line 
immediately the tapping has been done and 
this reduces the amount of scrap rubber which 
adheres to the tree. Under this system, if pro- 
perly carried out, there should be no necessity 
for resting trees (of which a good deal has been 
heard lately, but perhaps more in other parts of 
the world than in Ceylon), ay one-third of the 
bark is always ready for tapping. A further ex- 
tension of this system is sometimes adopted 
when the trees have attained a considerable 
girth—that is, the one-fourth spiral—by which 
the tree is divided into fourths instead of thirds, 
and only one-fourth of the bark is operated ou 
ata time. Men, womenorchildrenare employed 
for tapping, and quite young boys may be seen 
at this work; they make very good tappers, and 
will sometimes earn almost as much as a man. 
It is rather comicel to see the very smal! young- 
sters who are employed to pick the scrap off the 
trees. Justus there are so many methods of 
tapping, so there are so many kinds of tapping 
and paring knives, while the pricker is still 
used by some planters, and is highly spoken of 
by them. By this system the bark is pricked 
into instead of being pared off; but its advan- 
tages (or otherwise) had perhaps better be left 
for the expert to discuss. In the time taken to 
coagulate the latex practice varies considerably ; 
op some estates coagulation is completed in ten 
to fifteen minutes, whilst on others the operation 
is continued for three or four hours; the time 
varies according to the amount and strength of 
acid used. Trees are quite ready for initial tap- 
ping, in suitable districts, at about 44 years old, 
as in many cases they are at that age over 18 in. 
in circumference at a height of 3 ft. from the 
ground ; it is, however, somewhat surprising to 
observe how the size of trees of precisely the 
same age varies, even in the same field, trees 
next to one another in a row often showing 
difference in girth. The reason for this is, 
apparently, that some trees find a looser lay of 
soil than others, and are thus able to get their 
roots down rapidly. 
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OTHER MATTERS OF INTEREST. 


Methods of drying the rubber after manu- 
facture are also diverse. In some cases a vacuum 
drying machine is used which will dry the rub- 
ber in a few hours; in other cases it is merely 
hung in a drying-room (generally a former tea- 
withering room), where it is left for as long asa 
week. Anew drying installation is in use at 
one factory by which the drying-rooms are 
heated by hot air supplied by pipes of large 
diameter, having numerous apertures through 
which the hot air escapes into the rooms; a 
large exhaust fan sucks out the air, so that a 
fresh supply of hot air is continually being cir- 
culated, 


Fears are sometimes expressed that disease 
will play havoc with the rubber plantations of 
Ceylon, as it did with coffee in the old days, 
with such disastrous results: but, so far as can 
be seen, there is very little disease on any of the 
estates, and where it has appeared it has been 
so speedily dealt with that it has had no chance 
of spreading. There seems little doubt but 
that, with the increased experience in all forms 
of tropical agriculture and the expert assistance 
and advice at hand, the chances of any disease 
having a widespread effect are very much less 
than was the case thirty or forty years ago. 
With the opening up and extension of so many 
estates, the question of fuel has become an 1m- 
portant one, the supply of firewood, which was 
generally used, being obviously insufficient for 
the increased needs. Oil fuel installations are 
being very generally adopted, particularly on 
the larger estates, the vil being supplied in bulk 
by tank carts, Up-country the water power is 
oiten sufficient for turbines to be used, but 
these are found rather on the higher tea estates, 
and not so much on the lower-lying rubber pro- 
perties, 


6 is somewhat surprising to find that, al- 
though capital has been so largely provided 
from the country for the development and ex- 
tension of estates in Ceylon, there is in very 
tew eases any indepencleat audit of the accounts 
in the country, the supervision undertaken by 
the local agents being, no doubt, considered to 
be sufficient. Itis no uncommon thing in the 
Federated Malay States and Straits Settle- 
ments, as wellas in Java, for the estate ac- 
counts to be professionally audited on the spot, 
so that the adoption of such a course could not 
present serious difficulties in Ceylon, and has, 
obviously, much to recommend it.—Pinanciat 
Times, Dec. 11. 


MORE FROST ON TEA, 


A planter high up writes (on 8th inst.) :—‘‘ We 
had a severe frost last night again, and I will 
see how my experiment in covering some 
exposed bushes in hollows turns out and how 
these bushes compared with those in other 
hollows, not protected, though quite as much 
exposed to frost.” It will be interesting to 
know if waste pruning or bracken-ferns 4s cover- 
ing are effectual against frost ? cin 


° 
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SISAL CULTIVATION IN INDIA. 

Some three years ago a Committee which was 
appointed by the Board of Agriculture in India 
to report on the Indian Fibre Plants expressed 
the opinion that, under careful cultivation on 
good land in a moist climate, Sisal could be 
made to yield the largest, quickest and most 
profitable returns. The existing data on the 
subject is scattered and insufficient, but it has 


been thought desirable, in view of the im- 


portance of the matter, to bring together the 
main facts about the fibre plant, its cultivation 
and extraction of the fibre. 

According to Mann and Hunter Sisal Hemp 
is botanically known in two varieties, viz , 
Agave Rigida variety Elongata and Agave 
Rigida variety Sisalana. The Sisalana variety 
is considered preferable for the Indian tea 
districts. The two prinenpal methods of pro- 
pagation are by ‘‘ Bubbils,” growing on the 
pole of the flowering stalk and by ‘‘ Suckers ” 
zontinuously thrown out from _ rootstocks. 
Decided difference of opinion exists as to the 
class of soil required fora Sisal hemp planta- 
tion, but a well drained and moderately light 
soil is considered suitable for the purpose. 
Those who are in a position to know are of 
opinion that sisal requires as good, if not a 
better, soil than tea. The plants are put in 
nurseries for which a slightly sloping piece of 
land with a good friable soil is required. Shade 
trees in the nursery are injurious. With care 
planting can be done at almost any part of the 
year, but February to June is considered the 
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best time. In India five feet between the 
plants and nine or ten feet between the rows 
would seem to be a good distance. The plants 
should not be buried in the ground above the 
base of the leaves, In the third year from 
putting out, the plants attain a height of over 
four feet and are considered fit to afforda 
first crop of leaves. The leaves are considered 
ready to cut when they extend at right angles 
to the stem. Cutting may be made at all 
times of the year, but in the Indian tea districts 
the operation is limited to the months from 
October to June. The maximum quantity of 
fibre per acre that can be expected from 3 years 
old plants is one to two cwts. During the fol- 
lowing year a return of five cwts per acre mav 
be expected which will be more than doubled 
in the fifth year. The number of leaves per 
plant variesa good deal from 25—30 at Lucknow, 
35 in Sontal Parganas, 50 in Saharanpur, 
Cachar, Sylhet, 60—70 in Port Blair, 72 in 
Mertinga (Assam) to 80 in Poona, 

On an average, 50 to 60 lb. of marketable 
fibre is considered a fair outturn, though some 
patches may give as high ayield as 100 1b. of 
fibre per 1,000 leaves. The plants continue to 
yield an annual supply of leaves till they pole. 
Little reliable information is available as to the 
period which elapses before poling under Indian 
cultivation. It depends on the individuality 
of the plant and even more on its environment, 
Plants pole in good soil after the sixth or 
seventh year. They generally pole earlier in 
good soil than in poor. At the first sign of 
poling large plants will be available to replace 
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that which is coming into flower. If the pole 
be cut out when first noticed the plant will give 
its full quota of leaves for that year, though if 
the pole is allowed to grow the leaf will be 
practically worthless. Hence the flower stalk 
should always bs cnt on first appearance unless 
bubbils are considered more valuable than 
the former when the latter will be sacrificed 
to the former. 

‘he original machine for working the fibre 
is called the Raspador. Inthe automatic and 
semi-automatic machines which are now in use 
the principle is the same as in the original 
Raspador, though improved in respect of 
mechanical arrangements, for the automatic 
and semi-automatic handling of the fibre, and 
in some other respects. The extraction of the 
fibre by hand is unpleasant on account of skin 
irritation caused by the sap. 

In selecting a site for the factory, the ac- 
cessibility of a copious water supply, space 
for sufficient amount of drying ground, means 
of disposing of the refuse, and ease of despatch 
of the fibre deserve consideration. 

After the extraction of fibres they are washed 
and dried and are taken to the press and baled 
for shipment. The fibres are. used for ropes 
and cordage, carpets, mats, matting, brush 
making and the waste for paper making. 

Apart from the cost of sisal hemp plants, the 
actual cost of planting out a garden and bring- 
ing it to maturity will be a little under that 
of bringing atea estate of the same size to the 
same point under similar conditions. 

As stated above a minimum ontturn of 10 
ewt of fibre per acre is expected from five 
years old plants. The manufacturing cost in- 
cluding cutting, carting, baling, freight to 
Europe, insurance, etc., amounts to £12 a ton. 
To this has to be added the expenses of culti- 
vation, rent, supervision, etc., which are on 
the average about £3 per ton, thus bringing 
the total cost of the fibre landed in Kurope to 
£15 aton. A few years ago Agave fibre was 
selling at £30 to £40 per ton. The present 
price is about £23. At this lower figure there 
would bea profit of £8 per ton or £4 per acre. 

The soil and climate of Bhar seem suitable 
tothe cultivation of Agave. There are several 
lands that at present are giving a very poor 
return from either indigo or country crops 
and yet many of these are most suitable for 
Agave and will give a better return than what 
isnow being obtained from even the better 
class of lands. There are few concerns in Bihar 
that during the last few years can show a profit 
of even twelve rupees per acre. So that Agave 
cultivation is well worthy of the attention of 
all planters.—Indian Trade Journal, Dec. 12. 


THE SOIL SOLUTION. 


The latest issue of the Year Book issued by 
the U.S.A. Department of Agriculture contains 
@ very instructive paper on the Agricultural 
Duty of Water contributed by the Soil Water 
Expert of the Department, in the course of 
which the author discusses the important part 
played by water as a medium of plaut nutrition. 


A fundamental fact in the chemistry ot the 
plant is that the organism can take up its food 
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only in the form of solutions. While, therefore, 
the presence of soil water is necessary to enable 
the plant to avail itself of the food derivable 
from the soil, it is also essential that that food 
should in the first instance be in a condition 
that renders 16 capable of being dissolved, that 
is to say it should consist of soluble compounds. 

At present we are not concerned with the 
latter condition, which, as every practical agri- 
culturist knows, is favoured by proper methods 
of tillage and which results in the wration of the 
soil and the conversion of potential factors into 
actual elements of fertility, 

What we here, desire to draw attention to 
is the important role filled by water as a 
circulatory medium in the absence of which 
the soil may be said to,be inert or dead, 
as in seasons of excessive drought when 
plant nutrition is practically arrested. Ln 
order, however, to fulfil its function, it is 
necessary that the water present should bein 
a condition which, as the author puts it, renders 
it efficient according to its quantity in relation 
to the texture or porosity of the soil. 

A soil may be in a condition of saturation so 
that the interstices between the eoil particles 
are completely filled with water to the total ex- 
clusion of air, Lt will be apparent that in this 
condition the soil is incapable of serving the 
plant, inasmuch the water present cannot act 
as the circulatory medium, since stationary and 
inert, and will continue to be so till the excess 
is removed by drainage or other means. 


For the best results the quantity of water in a 
soil should be sufficient to form a film round 
such soil grain soas to allow of capillary action 
going on through the whole mass, and at the 
same time leave room for airin the interstices, 
These films promote physical and chemical 
action both within the soil particles and between 
them and the grass, and ultimately become 
charged with plant food. 

The physical character of the soil, on the 
other hand, must be of such a degree of poro- 
sity as will permit of the soil water being held 
under the best conditions. Where the soil is too 
dense or too open association of soil particles 
and soil water which should exist is absent and 
capillary action is retarded or arrested. 

The movements of soil water, though affected 
by rain and drought, are chiefly controlled by 
the action of growing plants. Water entering 
the soil, from whatever source, is retained, 
as already explained, as films round the 
soil particles, till it is drawn up into the 
plant through the root hairs. Thence it passes 
through the plant body and is transpired by the 
leaves after leaving its freight of plant food 
behind. 

As fast asthe water in the upper layer of the 
soil is taken up, it is supplied by the lower 
layer which acts as a sort of reservoir, 

In order, therefore, to favour the action of the 
soil solution it is necessary to ensure (1) that 
the soil possess the proper degree of porosity 
which will make it capable of rctaining moisture 
and giving it up when required to the p'ant 
through capillary action, and, (2) that the sur- 
face soilis kept in such a state of tilth as to 
prevent the loss of moisture through general 
evaporation. 
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THE COPRA INDUSTRY. 


DISPOSAL OF PRODUCTS AT HOME 
AND ABROAD. 


Inoreasine Use ror OIL, 


The manufacture of coconut oil and other 
copra products in Great Britain is carried on 
principally at Liverpool and Hull. Copra, of 
course, is imported from producing countries 
and the oil expressed therefrom in mills in 
England. Coconut (says a recent consular re- 
port) is imported largely in the unrefined state, 
refined, and then re-exported toa considerable 
extent, chiefly to the Netherlands. As an indi- 
cation of the movements of trade in these pro- 
ducts it may be stated that in one week in 
September, 1911, there was imported into Lon- 
don unrefined coconut oil to the amount of 400 
barrels and 130 drums from Germany and 36 
packages and 13 hogsheads from Ceylon. Inthe 
same week only one shipment of copra (18U ewt, 
was imported into London. The unrefined coco- 
nut oil imported into the United Kingdom in 
1910 totalled 539,686 cwt. valued at approximately 
one million sterling, and of this quantity 308,086 
ewt. were from Ceylon, 74,€65 ewt. from France, 
and 68,000 cwt. from Australia. The exports (of 
British production) amounted to 73,173 ewt., of 
which 64,211 went to the United States ; of 


foreign and colonial production 112,692 cwt. 
were exported, the Netherlands receiving 
46,172 cwt. On October 30 the price for 


spot unrefined coconut oil (London) ranged 
from £44 to £47 per ton. Of refined coco- 
nut oil the total imports amounted in 
1910 to 500,219 cwt, France supplying 
266,367 cwt. and Germany 130,060  cwt. 
The exports (of British production) total- 
led 228,109 cwt., no less than 164,847 
ewt. thereof being sent to the Netner- 
lands. The foreign and colonial refined co- 
conut oil exported amounted to 9,364 cwt. 
of which 3,958 cwt. were shipped to the 
United States. There are no available stati- 
stics relating to copra alone. 


NETHERLANDS A GREAT CONSUMER, 


It will be noticed that more than two-thirds 
of the British-refined coconut oil exported went 
to the Netherlands, the cause for this being the 
fact that it is used largely in that country in the 
manufacture of margarine. The use of animal 
fats and oils in the production of that commod- 
ity has given way largely to coconut oil, in 
consequence of public taste favouring the latter. 
From the country named, Great Britain impor- 
ted 818,901 cwt. of margarine in 1909 and 
1,069,558 cwt. in 1910, valued at more 
than two millions sterling and £2,600,000, 
respectively ; from the United States, 18,263 
ewt. of margarine were imported in 1909 and 
11,209 ewt. in 1910; while France supplied 23,369 
cwt. and 32,288 cwt. in the respective years. It 
isstated that from 500 pounds of copra 25 
gallons of coconut oil should be obtained. 

In addition to margarine, the oil is now being 
increasingly used in the manufacture of soap. 
A large and well-known firm near Liverpool is 
spending, it is reported, one million sterling in 


acquiring plantations in West Africa in anticipa- 
tion of rising prices of copra. The November 
quotations ranged from £25 to £29 per ton at 
London, Antwerp, and Hamburg, though they 
were 4 little Jower at Marseilles, Ihe oil is parti- 
cularly suitable for making marine soap which 
will lather in salt water, Coconut oil is saponi- 
fied in heat with strung lye, but thereis no 
‘salting out ’;a hard soap is formed, although 
the percentage of water is high. There are two 
methods of drying the broken coconut kernel to 
form the copra; one by sun drying, the other 
artificial, Itis stated that the former is less 
effective than the latter, as the drying is often 
not sufficiently thorough, rot setting in during 
transportation from the producing centre to the 
country of destination. 


ARTIFICIAL DryInG In F. M. 5. 


Another report from Singapore says that 
the only artificial drying apparatus used in 
the manufacture of copra in the Federated 
Malay States is a shed with a grating (on 
which the coprais' placed) about 6 feet from 
the floor a fire being lighted underneath, 
There seems to be noreason why a hot-air fan 
apparatus should not be used—something 
alter the style of the “ Sirocco” dryers used in 
the manufacture of tea im Ceylon. Sundried 
and artificially dried copra are sold together and 
not separated, though if a sufficiently large 
quantity of the former were put on the market 
it would certainly command a higher price, as 
it issuperior to that prepared by the latter 
method, the only disadvantages being the time 
it takes to dry thoroughly and the likelihood of 
the copra being covered with dust and other 
impurities. The most common pests of the co- 
conut palm are the black and red beetle. These, 
however, are easily controlled. Kats cause very 
little damage, and the trees of the Federated 
Malay States appear to be singularly free from 
fungal disease. 

GEYLON FIBRE INDUSTRY. 

The following interesting report on the market 
in fibres has been specially compiled for us by 
Messrs. Bastone and Firminger :— 

Patmyra Fipre.—Fluctuations were within 
narrow limits, and while common, middling and 
fair qualities scarcely maintained their price 
position, prime dark stiff was realizing full prices 
in some improvement. Stock in London public 
warehouses shows 393 tons, being about the 
same as a year ago. 

Kitoou Fisre.— Consumption throughout the 
year was on a diminished scale, and the article 
closed dull and quiet at prices which were 
barely maintained. 

CocHin, Cork YARN, WEAVING.—As antici- 
pated, there was a moderate increase in pro- 
duction for the year, but the anticipated de- 
cline in prices was not realized, in fact, the 
reverse took place in consequence of consump- 
tion having considerably increased. The closing 
prices of 1910 were fully maintained in the early 
part of the year (1911), when a decided advance 
took place on new season’s yarn crop being re- 
ported small. Fine and medium weaving de- 
scriptions advanced £1 to £3 per ton, whilst 
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common was found to be extremely scarce and 
marked an advance of £4 per ton during the 
year. The outlook.is that present prices will be 
maintained until the estimated quantity of the 
new crop (due in August) is ascertained. 

CocHIN, Corr Yarn, Ropine.—The production 
has increased, and consumption slightly fallen 
off. Prices at the opening of the year 1911 
were barely maintained and slightly gave way 
during the early summer, but supplies fal- 
ing off at the latter end of the year prices re- 
covered and closed nominal without change 
from 1910. Prospects for 1912 are that present 
prices will be maintained. 

Cryton, Coin Yarns. — The higher prices 
ruling for all descriptions of Cochin yarns mate- 
rially affected Ceylons, and consumption having 
increased there was a steady advance in all 
grades, marking a total advance on the year 
of about £3 per ton and closing with prices at 
top. No further advance is anticipated and 
prices will probably slightly give way during 
the present year. 

Cocnin, Corr Fisre.—Although the produc- 
tion was less than 1910, and demand slightly fell 
off, prices were fully maintained and _ closed 
without change, Prospects are good, and higher 
prices may be expected. 

Cryton Frsre (Matrress).—Although there 
was increased production in this article, con- 
sumption, assisted by the augmented demand 
from South Africa and Australia, overtook sup- 
ply, and prices further advanced £2 to £3 per 
ton from those ruling at the close of 1910. 
It is anticipated that, without other countries 
produce this fibre, further advance may be 
looked for. 

Coir Ropse.—The shipments of native made 
rope were small, the manufacture being unsatis- 
factory and the rope unreliable. Prices ruling 
in 1910 were only maintained.—London Times, 

an. 22, 


EXTRACTING LATEX FROM TREES. 


A New INVENTION. 


This invention relates to a method of and 
means for extracting latex from trees, and has 
for its object to obtain a better yield by means 
of suction. 

The present methods entail considerable loss 
by reason of latex coagulating or oxidizing by 
the action of the air. Not only is _ there very 
considerable scrap rubber, but by the process 
of coagulation and oxidisation in the tappings 
leading to the channels, the natural flow of the 
latex is prevented because the tappings become 
sealed, and further, the flow of the latex in the 
first instance is retarded by the atmospheric 
pressure thereon. 


The new method consists in extracting by 
suction in any convenient manner rubber and 
other latex from the tree, without any outside 
influence, that is to say, without the atmos- 
pheric action or the oxidisation of the latex. 

The latex is conducted from the tree directly 
to a suitably covered receptable, and it may be 
collected from the said receptacle, and vulcan- 
ised and treated in any desired manner, such 
as by loading, etc. 
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Figure 1 showsa length of tubing actually 
around a tree in spiral fashion, “and with plu 
valves inserted within the bark’of the tree an 
leading to the tube. 


Figure 2 shows an enlarged detail of the plug 
and a portion of the tubing. The tubing A in 
the example shown is provided with plug valves 
B, which may be pitched at a distance of say 6 
inches apart, The valves B are inserted through 
the tubing A and thence into the bark of the tree. 

The tube A may be provided with flanged 
sleeves to accommodate the plug valves and to 
prevent the collapsing of the tube by suction, 
‘he plug valves B may be provided with a cen- 
tral port b; which may have at the extremity of 
the valve four cut-away ports, such as bi, and 
leading from the central port b may be right 
angle ports b5. 


The depth of each plug inserted in the bark 
of the tree may be determined by adjusting the 
cap bé, which is screwed on to one end of the 
plug valve, and so that by unscrewing or screw- 
ing Ba cap bé the length of the plug is deter- 
mined, 
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New Extractine METHOD, 


The end of the tube leading towards the upper 
portion ofthe tree is preferahly provided with 
a water cup C, containing porous stone and also 
a float indicating arrangement such as c for 
the purpose of jndtenting the amount of water 
in the cup. 
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To prevent coagulation within tho interior 
of the tube, water from the cup may be caused 
to trickle through the tube by the small suc- 
tion set upin the tube. The water thus flows 
from the cup, and somewhat thins the latex 
and causes it to flow freely to the pump, 

To the lower or other end of the tube there 
is connected a simple pump, for choice a 
single barrel type, capable of being operated 
by means of the employment of a fulerummed 
lever, that is to say, by the action of moving the 
lever up and down, the plunger of the pump is 
also operated. 

The pump is provided at its lower portion 
with an inlet and an outlet; the inlet in one 
instance being connected to the latex tube 
and the outlet being provided with a branch 
leading to the latex receptacle. Hach is pro- 
vided with ball valves operating in opposite 
directions, that is to say, when suction is 
created in the latex tube, the ball valve of the 
inlet poition is pulled off its seat, against a 
stop. Simultaneously the ball vaive of the out- 
let is pulled against its seat, and after the down- 
ward stroke of the plunger the ball valve of the 
inlet is seated and the ball valve of the outlet 
unseated. 

With this arrangement of ball valves, it be- 
comes possible to disconnect the latex tube 
from the inlet and connect it with the outlet, for 
the purpose of irrigating the trees the whole of 
the latex has been extracted therefrom. In this 
case the outlet becomes the suction by thesimple 
process of unscrewing the ball valve connections 
and reversing them. 

It has been found in actual practice that 
it is of great importance that the rubber trees 
should be irrigated after the latex has been 
extracted therefrom, and, further, it is also of 
great value to return the un-recoverable caout- 
chouc globules, that is to say, the latex re- 
siduum of the tree, 

Preparatory to inserting the plug valves in 
the tree, a portion may be punched out of the 
bark of the tree, that is to say, a disc portion, 
by means of a separate punch; or the plug 
valve itself may be provided with a _ knife 
edge for punching the bark of the tree. All 
punchings from the bark of the tree should be 
saved and restored within the tappings.— 
Patent No. 22,632-1910, to William Clarkson, 
Friars Park, Lesmahagow, Scotland,—India 
Rubber Journal. 


THE COCONUT IN THE WEST INDIES. 

We have received a pamphlet issued by 
authority of the Commissioner of Agriculture 
for the West Indies (Dr Francis Watts, whose 
name has been mentioned in connection with 
the Directorship of Agriculture in Ceylon) deal- 
ing with coconut cultivation, At the present 
time when there may be said to bea boom (not 
the violent boom such as we have had in the 
case of rubber, but the slow and steady boom) 
in this crop, a handy and popular treatise on 
the subject is most welcome. The information 
embodied is clearly and shortly put, and a few 
useful illustrations help to explain the text, 

Dr Watts in his preface remarks on the extra- 
ordinary fact that the coconut has not been 
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cultivated on any large scale in the Lower 
Antilles with the exception of Trinidad, and 
that it is only comparatively lately that estates 
ofany extent have been established; and he 
goes on to suggest the opening up of groves in 
many suitable localities in the coastal areas. 


The subject is dealt with under the following 
heads :—Climate, Soil, Botanical Description, 
Seed Selection, Nurseries, Preparation of tand 
and Planting, After Treatment, Periods of Bear- 
ing, Yield, Diseases and Pests and their Treat- 
ment, Commercial Products. 


A few points of interest are worth noting. 
It is recommended that on average soils plan- 
ting should be done not less than 25 ft. apart, 
on rich scils 30 oreven 35 ft. The following 
leguminous plants are recommended for green 
manure :—Crotalaria striata, Phaseolus munqgo 
and P lunatus, Arachis hypogoea, Canavalia 
ensifor mis, Tephrosia candida and T purpurea. 


Itis advised that a space of 6 or8 ft. in 
diameter be kept free from weeds and the 
diameter of this increased as the tree grows. 


Under Yield we read that the tree begins to 
produce as early as the end of the 4th year, but 
usually in the 6th or 8th, while a good crop 
should not be looked for till the 9th or 12th 
year—the period depending largely on soil, rain- 
tall and treatment, 

The chapters on Insect Pests are from the 
pen of the Entomologist (Mr H A Ballou) while 
the section dealing with fungoid diseases is by 
Mr F W South, the Mycologist. The sucking 
insect pests mentioned (to reter tothem by their 
popular names) are Bcurbon Aspidiotus, Coco- 
nut Snow NScale, Coconut Mealy Bug, Glassy 
Star Scale, Black Line Scale, and White Fly; 
the biting insects, Bassolis sophoroe and B. 
isthmia ; boring insects, the Palm Weevil and 
Giant Moth Borer. 

The fungoid diseases include budrot, root 
disease, stem bleeding disease and leat disease. 


THE SOYA BEAN. 


The latest virtue claimed for the Soy Bean is 
that it isa cure for diabetes, .: We see ina mail 
paper that two medical men Drs Friedenwald 
and Buhrah have been treating a large number of 
diabetic cases with soy bean, The patients 
were first placed upon an unlimited diet, then 
upon the usual diabetic diet, and, thirdly, 
upon the same diet plusthe soy bean, which 
latter largely replaced the gluten of wheat bread 
and in nearly every instance there was a marked 
diminution in the glycosuria. Soya beans con- 
tain practically no starch, and may be taken as 
a vegetable by soaking them for about 16 hours 
until the skins can be removed, after which 
they are boiled in salt water or with bacon and 
seasoned with pepper, salt and butter. When 
the bean is not available the gruel flour is even 
more serviceable, the percentage of protein in it 
being almost one-third greater than the percen- 
tage of protein inthe whole bean, being due to 
the removal of the fibrous hulls, which contain 
but little protein. 
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THE COLOMBO TEA TRADERS’ 
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ASSOCIATION. 


Summary of Ceylon and Indian teas sold at 


Estate. 
Munukettia 


lb. ay, 
142573 48 


Stamford Hill 135088 48 


Nadoo Totem 133 91 48. 


: Sots a Nyanza 132648 48 
ublic auction in Colombo for the twelve months Malis 
Edel December 3lst, 1911, with the average Boe 117941 48 
prices realised :— E BT eNO BD yy tour ors 
rlsmere 114214 48 
Crytoy Buack TEa. Aigburth 11: 910 48 
Estate. lb. av. Estate. lb, av. Deemaya 110714 48 
Glassaugh 221247 58 Coreen 160616 50 Warleigh 110420 48 
Pedro 29503257 Winwood 152520 50 »=Glen Taaffe 107705 48 
Monkswood 19430857 OUrmidale 14431050 Hyndford 101452 48 
Tommagong 17722857 Templehurst 12777650 Dunnottar 85087 48 
Westward Ho 1313U8 57 Rahatungoda 11832650 ilpolla 83276 48 
Wanarajah 45847956 Kincora 11696250 KRavenscraig 8021048 
High Forest 61495055 Annandale 10265350 Grange 
Agra Ouvah 337039 55 Batgodde 92218 50 Gardens 78775 48 
Denmark Hill 226878 55 Faithlie 85061 50 aAvondale 69405 48 
Court Lodge 205403 55 St. Vigeans 7926350 Kittacy 65157 48 
Eilawattie 19585255 Mount Everest 7208050 Wattamulla 64058 18 
Tullybody 146857 55 Callander 7018450 Simla 56208 48 
Tientsin 13284455 Kinross 66746 50 ~=Bowhill 55870 48 
Gonakelle 122300 55 Stafford 65654 50 ~=Ben Nevis 48697 48 
The Scrubs 11769255 Donachie 38953 50 Meath . 42639 48 
Preston 11241055 Moray 34508149 Blarneywatte 24669 48 
Maha Uva 319472 54 Waldemar 315398 19 aDovedale 12311 48 
Middleton 309887 54 Glentilt 306632 49 aHenfold 227 48 
Gcnapatiya 204031 54 Uvakellie 297515 49 Bandara Bliya649987 47 
Hornsey 199963 54 Brownlow 275783 49 Florence 512732 47 
St. Johns 155281 54 Mocha 264788 49 Roeberry 427199 47 
Lofnorn 111716 54 Battalgalla 25251349 Dammeria 293424 47 
Agra Hibedde 111483 54 Templestowe 23121849  Bopitiya 285919 47 
North Cove 98496 54 Maymolly 213989 49 Shawlands 264458 47 
Naseby 96699 54 Ganawatte 19370949 Galloola Div. 201611 47 
Glasgow 412866 53 Muirburn 17623149 Castlereagh 199863 47 
Tiaioya 163025 53 Lamiliere 174612 49 Monte Christo 198963 47 
Minna 92088 53 Queenstown 16661049 Rovkatenne 18917047 
Hast Fassifern 7524 53 Kelaneiya and Osborne 189120 47 
a Cranley 7046053 = Braemar 141120 49 . aMount Ver- 
Inverness 280507 52 Oakwell 132479 49 non 169806 47 
Bramley 183947 52 Mahagalla 122801 49 Donnybrook 146441 47 
Logie 148887 52 Gingran Oya 113,470 49  Evalgoila 145285 47 
Nonpareil 99426 52 St Evelyn 108048 49 Rickarton 142697 47 
Dam bagas- Alardenhuish 104828 49 Galleheria 138245 47 
talawa 98145 52 Luckyland 99730 49 Upper Ohiya 125389 47 
Blinkbonnie 9236252 Beauvais 97936 49 Dunbar 124210 47 
Devonford 88702 52 itrathspey 9134749 Hatton 105175 47 
Cieveland 70640 52 Manstield 43427 49 St, James 100250 47 
Ingestre 254744 51 Mincing Lane 4074449 Old Madegama 95848 47 
Nahavilla 205045 51 Agra 3102049 Columbia 91186 47 
Ardiaw and asomerset 2425849 Dickapitiya 88596 47 
Wishford 20370851 Bon Accord 2062049  Polgahakande 71791 47 
Harrow 168268 51 Richmond 10755 49 Stubton 69747 47 
Theresia 164311 51 St. Clair 523142 48 Theydon Bois 68292 47 
Walla Valley 16214351 Verelapatna 456503 48 Poolbank 66785 47 
Marigold 155860 51 Deviturai 419865 48 Seenagolla 61311 47 
Killarney 146892 51 Rookwood 33982648 Medenham 56545 47 
Queensland 1314U151 Tonacombe 30770548 Old Haloya 56000 47 
Palmerston 11862351 Tymawr 307292 48 aNorth 
Ireby 117800 51 Oonoogaloya 258570 48 Punduloya 32715 47 
Detenagalla 11606451 Attampettia 25818248 Pembroke 28484 47 
Mahanilu 102706 51 Kirklees 227018 48 aKenmare 27147 47 
Ladbroke 88930 51 Tempo 209965 48 Carville 15570 47 
Melton $8237 51 Kew 208328 48 aMeeriacotta 6416 47 
Cecilton 6734151 Newburgh 2v656048 Dunsinane 3333 47 
aBolbrook 1990 51 Galapita- aHyde 1740 47 
Gampaha 354624 50 kande 184535 48 Vogan 480667 46 
Bunyan and Macaldeniya 17063648 Panilkande 37106046 
Ovoca 277021 50 Deaculla 16811848 Unugalla 322,038 46 
Fairlawn 265751 50 Avon 165925 48 Great Valley 303015 46 
High Fields 199655 50 Invery 157423 48 Ottery 302323 46 
Adisham 181919 50 Kellie 154689 48 Nakiadeniya 288850 46 
Dunkeld 171728 50 Cobin Ella 14999848 Orion 275792 46 


@ Denotes Incomplete Invoices, 


Estate lb. av. 
Battawatte 249(12 46 
Camnethan 214325 46 
New Valley 206782 46 
Talgaswella 205360 46 
Cotta 192785 46 
Tamaravelly 192665 46 
aDelta 165357 46 
Baddegama 159118 46 
Hlemane 158581 46 
Opalgalla 154097 46 
Waragalande 136263 46 
Panmure 130435 46 
Agra Oya 129184 46 
Walpita 124510 46 
Glendon 117220 46 
Errollwood 110430 46 
Rambodde 105188 46 
Stonyhurst 104316 46 
Oodooweera~ 102861 46 
Walton 102740 46 
Gzlengariff 100897 46 
Little Valley 99330 46 
Norton 94569 46 
Galphele 87201 46 
Agra Tenne 83952 46 
Raxawa 81918 46 
Wattagolli 80542 46 
Carfax 77746 46 
Mahatenne 77450 46 
Craigmore 173568 46 
Massena 64680 46 
Rosemont 62434 46 
Kehelwatte & 

Bodawa 61718 46 
Demodera- 

watte 57465 46 


Anningkante 54680 46 


Manickwatte 54207 46 
Pattipolla 53602 46 
Abergeldie 52785 46 
Taprobana 51294 46 
Adawatte 38098 46 
Geneheriya 35433 46 
aKabragalla 29005 46 
aBellwood 18076 46 
Udapalata 15985 46 
aTangakellie 11287 46 
Wellington 11000 46 
aDevon 4669 46 
aPenrith 2564 46 - 
aCampion 1789 46 


aS pring Valley 1490 46 


Marl- 

borough 537774 45 
Poonagalla 437093 45 
Ambragalla 425470 45 
Yahalatenne 400820 45 
Choisy 388350 45 
Neuchatel 382766 45 
Marie Land 379639 45 
Geragama 281090 45 
Hantane 256044 45 
Haranagalla 244023 45 
Pallegodde 222829 45 
Clyde 216731 45 
H.G. M, 212958 45 
Myraganga 204430 45 
Laxapana- 

galla 195690 45 
Porapass 19248u 45 
Hatherleigh 187921 45 
Morahela 175717 45 
Oonanagalla 170206 45 
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Estate, lb. av. 
Natuwakelle 149742 45 


Owilikande 139230 45 
Lonach 138669 45 
Gallinda 138145 45 
Bollagalla 133100 45 
Glenanore 132372 45 
Madulkelle 124618 45 


King’s Grange 119486 45 
Leangapella 116882 45 


Ferndale 114862 45 
Wella 112829 45 
Igalkande 111248 45 
Girindi Ella 110323 45 
Hangranoya 109926 45 
Coldstream 

Group 107151 45 
Weygalla 106111 45 
Glencorse 102182 45 
St. Mary’s 100916 45 
Whyddon 95555 45 
Shannon 91353 45 
Meeriatenne 88057 45 
Ampitigodde 87518 45 
Kelvin 86815 45 
Meddegodde 85744 45 
St. Aubins 78562 45 
Eastland 72989 45 
Dalukoya 67256 45 
aDarrawella 66207 45 
Strathdon 64620 45 
Ormondale 53925 45 
Glenfern 53426 45 
Salawa 47227 45 
Matale 45185 45 
aEKdward Hill 44859 45 
Munangalla 44111 45 
adyston 43592 45 
Nugagalla 43550 45 
Anniewatte 42555 45 
aPingarawa 38056 45 
Ambagasdowe 36899 45 
Headington 36770 45 
Gadadessa 36556 45 
Murrayth- 

waite 36345 45 
Gwernet 35780 45 
Lyegrove 35692 45 
aBogawan- 

talawa 25124 45 
Kempitiya 23395 45 
Labuduwa 20750 45 
aKllamulle 19123 45 
aAgrakande 18828 45 
Bambragalla 8258 45 
Rajamally 4386 45 
Sylvakandy 655269 44 
Bulugolla 347533 44 
Swinton 

Division 340669 44 
Mossville 332898 44 
Neboda 312055 44 
Kelani 267561 44 
Ganapalla 222824 44 

abe WwW, 204843 44 
Kandaloya 203029 44 
Oitrus 202177 44 
Deniyaya 20531 44 
Avissawella 199965 44 
Cooroondoo- 

watte 198316 44 
Hanagalla 194809 44 
Wallawe 190394 44 
Torwood 1860869 44 


_ Kstate. lb. av. 
Waitalawa 185553 44 
Perth 175075 44 
Mousa Eliya 16887044 
Kobbakaduwal54720 44 
Beverley 153 69 44 
St, Heliers 147215 44 
Sirikandura 144831 44 
Warakamure 128337 44 
Havilland 114680 44 
Gangwarily 107679 44 
Ingiriya 106048 44 
Jak Tree Hill 102990 44 
Hathmatte 99388 44 
Ferriby 94668 44 
KeenagahaHlla85279 44 
Looloowatte 82275 44 
Dalhousie 81424 44 
Oonankande 80571 44 
Kehelgama 80345 44 
Elchico 77805 44 
Nugahena 70611 44 
Mowbray 62650 44 
Theberton 62618 44 
Glen Esk 60443 44 
Labugama 57027 44 
Narangoda 56352 44 
Karagahatenne 5577044 
Heatherton 55735 44 
Purana 55131 44 
Bridstowe 54175 44 
Glenalmond 54090 44 
aNew Peacock 53715 44. 
Ninfield 53439 44 
aDoone Vale 51649 44 
aForest Creek 47984 44 
Richmond Hill 47557 44 
Balgownie 45726 44 
aNillomally 40080 44 
Darngan 38857 44 
Carney 36995 44 
aCulloden 36051 44 
Hillside 34497 44 
Suduganga 33995 44 
Moragalla 33894 44 
Dimbuldande 33427 44 
Ettapolla 32615 44 
Higham 32174 44 
Donside 31168 44 
aKouuckles 

Group 31125 44 
Heidri 26725 44 
Glenorchy 26545 44 
Sithalaganga 25180 44 
Lowmont 22007 44 
Moredukande 21887 44 
Primrose Hill 21601 44 
Wiharagama 21063 44. 
Wyamita 19890 44 
Widworthy 18184 44 
Maskeloya 17980 44 
aDelmar 17581 44 
asummer Hill 16674 44 
Palletenne 16233 44 
Danawkande 15976 44 
Ritnageria 131 45 44 
Rockside 13005 44 
Tokkatiamulla 11907 44 
Diakola 10700 44 
aRadella 9623 44 
Dumbugodde 9580 44 
Gabbela 9379 44 
Moragalla 

Group 8407 44 


Estate. 
Haga 
aRagalla 
Bungay 
Awliscombe 
aAvoca 
Morantenne 
aTillyrie 
Golconda 
Carolina 
Tembiligalla 
Digalla 
aK lston 
Kiriporuwa 
Eila 
Pansalatenne 
Maldeniya 
Good Hope 
Penrhos 
Ruanwella 
Clunes 
Millewa 
Puspone 
Mipitiakande 
Erin 
Shrubs Hill 
Ballywatte 
Trnisgalla 
Tismoda 
Hegalla 
Kituldeniya 
Gona 
Monrovia 
Goolshane 

Ally 
Allingford 
aBalado 
Mentmore 
Talduws 
Ingrogalla 
Mousadella 

aAmbalawa 
Farnham 
Siriniwasa 
Trex 
Troy 
Olympus 
Nellicollay- 
watte 
Footprint 
Group 
Kotagaloya 
Pindeni Oya 


aDewalakande 


aUry 
Galagawa 
aSanquhar 


Wahagapitiya 


Katugastota 
aNewmarket 
St. Martins 
Halbarawa 
Kannatota 
Malwasawa 
Rothes 
Madala 
Aludeniya 


lb, av. 
7691 44 
7325 44 
7289 44 
7150 44 
6601 44 
5495 44 
5132 44 
4874 44 
3010 44 
304760 43 
280334 43 
259340 43 
239699 43 
219920 43 
207664 43 
189520 43 
185924 43 
183223 43 
183175 43 
174848 43 
164570 43 
161745 43 
156736 43 
184277 43 
134630 43 
129422 43 
126920 43 
124875 43 
124259 43 
124236 43 
117314 43 
111974 43 


111627 43 
109668 43 
103090 43 
100276 43 
98813 43 
97781 43 
96284 43 
87520 43 
85913 43 
82955 43 
79100 43 
66450 43 
64908 43 


61098 43 


60980 43 
57840 43 
50977 43 
47335 43 
47165 43 
42576 43 
42309 43 
39125 43 
38059 43 
35028 43 
34600 43 
34518 43 
29249 43 
28160 43 
27924 43 
27259 43 
26508 43 


Kurunduwatte 25669 43 


Kalupahana 
Tellisford 
Honiton 


Pilamatalawa 


a Waverley 
Kanampalla 


24312 43 
22171 43 
21347 43 
20432 43 
19546 43 
19234 43 


a Denotes Incomplete Invoices, 


Estate. 
Mahagoda 
Barrington 


aPitaratmalie 


Wattagalla 
Liudoola 
Lantern Hill 
Kotigalla 
aRosita 
aAldie 
Maligatenne 
aForres 
Markville 
Kuruwita 
aRangbodde 
Woodside 
aCaledonia 
aKandahena 
Rathalawewa 
aLindupatna 
Berry Hill 
Kahatagalla 
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lb. av. 
19165 43 
18920 43 
18463 43 
17656 43 
17561 43 
17215 43 
14127 43 
12192 43 
11114 43 
11051) 43 
10369 43 
9186 43 
8558 43 
7395 43 
6900 48 
6756 43 
6755 43 
6715 43 
6275 43 
6210 43 
5888 43 


St. John Del, 


Rey. 
Soranawella 
Nickawella 
Albion 
Alutkelle 
Somaratne 
aGreenfield 
Mount 

Temple 
Erracht 
New 

Avgamane 
Palm Garden 
Nahalma 
Galata 
Yakalakelle 
Dehiowita 
Kitulgalla 
oBirnam 
Ewmbilia Oya 
Laurawatte 
Silva Land 
Temple Hill 
Semi-Dale 
Andiatenpne 
Kurulugalla 
Lovgville 


aDover 


Tavalamtenne 
Yellangowry 
Morton 
Atherton 


Panniyakande 


Damblagolla 
Meegastenne 
aKderapolla 
Noorani 
Talawitiya 
Horamulle 
alorne 
Yatadola 
Hartfield 
Ankande 
Berulgodella 
Bowella 
Castlemilk 
Dullawa 
aGorthie 
Maryland 
aKintyre 
aWatawella 


4943 43 
4707 43 
4640 43 
448 | 43 
3565 43 
19: 9 43 
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260359 42 
222739 52 


198645 42 
183306 42 
167075 42 
167067 42 
159560 42 
154929 42 
149883 42 
147673 42 
145878 42 
144220 42 
135935 42 
135692 42 
135615 42 
126097 42 
112493 42 
103106 42 
94032 42 
86349 42 
85300 42 
81297 42 
75329 42 
72685 42 
70448 42 
6855: 42 
58368 42 
56944 42 
57514 42 
34100 42 
31901 42 
31010 42 
BU731 42 
28213 42 
26117 42 
25995 42 
24880 42 
24540 42 
23957 42 
23620 42 
22592 42 
21552 42 
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Eetate. lb. av. 
aTelbedde 21472 42 
aGlenugie 20138 42 
Harrisland 19847 42 
Horagalla 19219 42 
a Nikakotua 17847 42 


aWest Haputalel7383 42 
a Mandara 


Newera 16563 42 
Orwell 16146 42 
a St. Andrews 15259 42 
a Amherst 14266 42 
a Alton 12629 42 
a Lynstead 12169 42 
Paradise 12054 42 
Ettrick 11850 42 
a Fordyce 11615 42 
California 10610 42 
a Belton 9647 42 
a Wallaha 8702 42 
a Cottaganga 8055 42 
a Blairavon 7840 42 
a Yoxford 6276 42 
Arnayake 5770 42 
Atherland 5711 42 
Sandanawatta 5644 42 
Horagaskelle 5443 42 
Ullandupitiya 5282 42 
Dimbulkelle 5085 42 
a Acrawatte 3810 42 
Mahawella 3558 42 
W ewelkande 3181 42 
aHindugalla 2475 42 
Easton 2289 42 
aPungetty 1682 42 
Ledgerwatte 1196 42 
Moorland 282151 41 
Balantota 250814 41 
Bellongalla 181341 41 
Ismalle 139653 41 
Alpha 126002 41 
Leangaha 112000 41 
Walahanduwa 91640 41 
aLyndale 72452 41 
Torrington 71188 41 
adKalupane 67('45 41 
aParusella 59486 41 
Kalugama 55938 41 


aNew Rasagalla 55507 41 


Lyndhurst 53149 41 
Chapelton 43163 41 
St. Ives 38760 41 
Vicarton 38260 41 
aGonavy 38136 41 
Burnley 34595 41 
aAtgalla 33961 41 
aMariawatte 33409 41 
aLoolecondera 33087 41 
Karawketiya 22013 41 
Tebuwana 20298 41 
Bloompark 19420 41 
aKatooloya 19208 41 
Charlie Hill 19179 41 
aKolapatna 18986 41 
aAbbotsford - 16710 41 
aTroup 14002 41 
Sadamulle 12447 41 
Malwatite 12010 14 
a Warwick 11543 41 
aSt Leys 9656 41 
aUdaveria 9328 41 
aBeausejour 9120 41 
aRutland 8920 41 
Reucastle 8135 41 


The Supplement to the Tropical A griculturist 


Estate, lb. av. 
aLaxapana 8010 41 
aKelburne 7390 41 
Trewardena 7295 41 
aKl Teb 4560 41 
aVvhotulagalla 3794 41 
aWattegodde 224041 
aGalgawatte 2170 41 
Peak Shadow 1723 41 
Gordon 1574 41 
Mahawale 569057 40 
a Muendenia 215582 40 
Alpitakande 212771 40 
Oxford 203150 40 
a Hapugas- 

tenne 113525 40 
Welikaru- 

nawa 70250 40 
Ellapola 69385 40 
Romania 65945 40 
Utuwangoda 64508 40 
Tiverton 63263 40 
Freds’ Ruhe 51311 40 
a Medde- 

kande 50881 40 
Ellawala 48284 40 
Doolhena 46241 40 
Depedene 42635 40 
Florida 40830 40 
a Alver 30424 40 
a Hatale 29697 40 
a Madda- 

gedera 29140 40 
Sudangedera 27754 40 
a Algooltenne 26575 40 
Panvillekande 26237 40 
Heliela 24800 40 
Huluganga 24675 40 
a Eton 23516 40 
Kudaganga 22301 40 
Kanuketiya 21843 40 
a Glassel 19847 40 
a Dankande- 18410 40 
Rajaela 16460 40 
a Relugas 15650 40 
a Norfolk 15300 40 
Candawatte 15164 40 
a Lebanon 

Group 14246 40 
Katukurundu- 

goda 12746 40 
a Warriagalla 12462 40 
a Edmonton 12327 40 
Talagalla 11437 40 
a Kadienlena 9060 40 
a Sorana 7830 40 
Mount Beauty 7745 40 
a Delpotonoya 7561 40 
Lower Ka- 

nanke 7272 40 
a Letchemy 6078 40 
Horagoda 5367 40 


a Hoonoocotua 4097 40 
Ashdale 3820 40 
Godakelewatte 2770 40 


Unagaswella 239040 
Welikande 189761 39 
Sindamallay 98871 39 
aTrafalgar 79891 39 


aChesterford 66212 39 
aKnavesmire 58743 39 
Rambokpitiya 56902 39 
Amblakande 54290 39 
Wewewatte 52647 39 


Estate. lb. av. Kstate. lbs. av. 
Carolina 41256 39 Ketapola 18888 38 
aPenylan 38534 39 aStair 17725 38 
Patulpane 35470 39 aMudamana 17850 33 
aHalgolle 35304 39 aPantiya 17130 38 
a Marakona 33922 39 aHoolankande 16451 38 
Yatiyana 32976 39 aKarawanella 16179 38 
aNambapana 3242539 Hilandhu 10000 38 
Dikmukalana 3155539 aMeerakellie 9125 38 
aPendle 24040 39 aArslena 8295 38 
alngoya 22744 39 aNapier 7947 38 
aRugby 21255 39 Beacon 7205 38 
avGonamade 21079 39 aWesthall 4285 38 
aSpringwood 18721 39 aHllegalla 3480 38 
aPoengalla 17838 39 aSt Helens 18639 37 
aWiharagalla 17777 39 aWeoya 12080 37 
Elfindale 17405 39 aSinnapitiya 11152 37 
aAsgeria 16995 39 aGalaha 7760 37 
aLauderdale 1674539 Kotugodella 7435 37 
Bodagoda 15144 39 Pinnalande 6646 37 

Fairfield 13220 39 aWewelmadde 1190 37 
aCaraigengilt 10635 39 aDivulane 351 37 
Ossington 10507 39 aWoodend 13697 36 
aOkoowatte 10442 39 Sherwood 13775 35 
Udawella 9234 39 aSouthwark 2465 35 
aAlplakande 712139 aSan Cio 1666 35 
aSunnycroft 6761 39 aDedugalla 12891 34 
Ellalazga 6660 39 aKalugala 8000 34 
Atholuwa 6445 39 aWeweltalawa 5922 34 
aKoskellie 5745 39 aMeddetenne 382 34 
aGlenshee 4929 39 aNew Town 558 32 
Uragalla 3578 39 aNew Peradeniya 
Weralle 3224 39 2160 31 
aPolatagama 304039 Holmsdale 1295 27 
aDartry 1018 39 aGaloya 960 26 
aSidmouth 49325 38 aArdross 984 25 
aAllakolla 22068 38 
INDIAN TEAS, 
Halashana 26595 55 Love Dale 18819 44 
Surianelle 322132 49 aPeriavurrai 109858 43 
Lockhart 163948 49 Cherambadi 107302 43 


Glen Morgan 41961 49 
Dunsandle 9795 49 
Madupatty 472076 48 


Pootoo Mulla 95005 43 


Wentworth 78154 43 
aNullatanni 58371 43 
aPambanar 4870 43 
Stanmore 429090 42 
Isfield 139175 42 
aMunaar 90911 42 
a Letchmi 74568 42 
aGlenmary 65229 42 
Kolam 42930 42 
aSevenmallay 41165 42 
aChokanad 76018 41 
aStagbrook 92967 40 
a Gundumally 13460 40 
Faith Hall 6448 38 
Kentons 16960 36 


CEYLON GREEN TEA. 


Devicolam 202906 48 
Chittavurra 1186040 48 
Thia Shola 31685 48 
Kannia- 
mallay 763679 47 
Sothuparai 253023 47 
Vagavurrai 153760 47 
Avondale 24506 47 
a Yellapatty 32163 46 
Pullivasal 15244 45 
Terrace 11164 45 
Venture 96573 44 
Nedemballi 77969 44 
a Kalaar 38377 44 
Sapumal- 
kande 199922 53 
Alveston 34105 52 
Vincit 57204 50 
Udapolla 5790 50 
Glenalla 72610 49 
Ooloowatte 49521 49 
Eadella 31885 49 
Mahalla 20205 48 
Piccadilly 11865 48 
Yathulana 2406 47 
Galawada- 
kanda 128382 45 


a Denotes incomplete invoices 


St. Catherine 54576 43 


Ashbourne 13935 42 
aMorandande 29918 41 
aDunedin 44961 32 
aTarawera 54749 31 
aHalloowella 17536 31 
uMadampe 77005 29 
aAvington 20776 29 
aKiriwana 92097 23 
aOaklands 6823 23 
aMapitigama 36140 21 
aUdabage 32010 21 
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DRY FARMING. 


An extensive report has recently been 
issued by the International Institute of 
Agriculture on Campbell’s Dry Farming 
System. The general principles upon 
._ which this system is based have been 
more or less familiar to _ scientific 
students of the Soil for many years, but 
they have only recently been brought 
into prominence, notably by a series of 
Dry Farming Congresses held in the 
United States of America, the first 
having been convoked at Denver, 
Colorado, in 1907. 

As aresult of the new system arge 
areas in the Central States of the Union 
and in the more arid regions of Hungary 
and Russia have been brought success- 
fully under cultivation without the aid 
of irrigation. In addition many farms 
which formerly yielded a precarious 
erop, and sometimes failed entirely in 
years of more than usually deficient 
rainfall, have been rendered perman- 
ently successful. A section dealing ex- 
clusively with Dry Farming has been 
added to the Agricultural Department 
of the United States of America. 


The system of dry farming depends 
mainly upon three simple principles, 

The first of these is based upon the 
fact that a cultivated soil absorbs more 
water than an impervious and un. 
cultivated soil. A simple method of 
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conserving the meagre supplies of water 
derived from a limited rainfall is there- 
fore to cultivate the soil deeply and 
thoroughly before rain is expected, and 
thus store up additional supplies of 
water in the soil itself, 


The second principle is one which is 
already comparatively familiar. It de- 
pends upon the fact that a loose and 
powdery layer on the surface of the soil 
is very impervious to water and acts as 
an effective mulch, preventing loss of 
water by evaporation. 

Both the above principles are well 
known to planters in Ceylon. The 
system of forking to prevent soil wash 
is now very widely adopted. Unless 


the rainfall is quite excessive the water 


is held upand absorbed by the loosened 
soil instead of rushing over the surface. 
In the drier parts of Ceylon the disc 
harrow is already becoming {a familiar 
instrument for pulverizing the super- 
ficial soil and producing an impervious 
mulch. This implement was introduced 
into Ceylon by the Botanical Depart- 
ment, and has been used with great 
success at the Government Experi- 
ment Station at Maha-iluppalama and 
elsewhere, 


The third principle, with which Camp- 
bell’s name is speciaily associated, is less 
familiar. By theuseof fork or plough 
the whole of the surface soil is broken 
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up and large air spaces are left in it. 
Just as a loose layer on the surface 
hinders loss of water from the upper 
layers of soil into the air, so a loose 
layer of soil ata greater depth checks 
the upward passage of water from the 
subsoil into the soil where it is required 
for the use of surface rooting plants. 


In a dry climate, therefore, the best 
result is obtained by compressing the 
lower laye1s of soil immediately after 
ploughing whilst leaving the upper 
layers ina loose and friable condition, 
For this purpose Professor N. 5 
Campbell has introduced a_ special 
form of roller known as a ‘‘ sub-surface” 
packer, having narrow iron wheels 
placed separately on asingle axle. The 
wheels have sharp edges and are placed 
at some distance apart, In use the 
wheels sink through the _ superficial 
layers of the soil and compress and con- 
solidate the lower layers. Afterwards 
the surface is pulverized and smoothed 
by the use of a toothed harrow. 


In addition to the encouragement of 
water transference, compression of the 
soil has another advantage, for the root 
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system of plants develops much more. = 


freely in a compact soil than in a loose 
one, and the system of cultivation des- 
cribed appears to benefit the growth of 
plants directly to a rational extent 
quite apart from the question of water 
supply. 

The regions into which Campbell’s dry 
farming system is being introduced with 
success have rainfalls of 25 inches a year 
and under, and countries with rainfalls 
between 15 and 25 inches are classed by 
dry farmers as merely “‘semi-arid.” In 
the tropics such a rainfall implies practi- 
cally desert conditions. There are many 
regions of Ceylon, however, with a much 
higher rainfall where the conservation 
of soil moisture is an important problem, 
and it is highly probable that much 
could be done in districts of intermediate 
rainfall by dry cultivation without 
irrigation. Cotton and Tobacco would 
appear to be crops likely to lend them- 
selves readily to such treatment, whilst 
the disc harrow might be employed with 
advantage on Coconut and Rubber 
estates for the conservation of soil 
water by means of a surface mulch as 
well as for the destruction of weeds. 


GUMS, RESINS, SAPS AND EXUDATIONS. 


PROPOSED BRAZILIAN RUBBER 
LAW. 


BONUSES—REDUCTION OF EXPORT 
DutTy—IMPROVED COMMUNICATIONS. 


(From the India-Rubber Journal, Vol. 
XLII, No.1, January 6th, 1912.) 

It will be remembered that following 
the Conference held at Rio de Janeiro, 
under the auspices of Senor Pedro de 
Toledo, Minister of Agriculture, some 
months ago, a special Parliamentary 
Commission was appointed to elaborate, 
in accordance with the views expressed 
by the Conference, measures for the 
defence of the rubber industry. This 
Commission, which was composed of well- 
known parliamentarians, has just issued 
its report, together witha draft of the 
proposed law. Both documents are 
very long and enter very carefully into 
detail. Wesummarise below the draft 
of the proposed measure which is expect- 
ed in the capital to be passed without 
much modification. 

The document commences by declar- 
ing allutensils and materials intended 
for use in the culture, collection and 
preparation of rubber, free from import 
duties. Claims for exemption must he 


made to the customs’ inspectors, who 
will take steps to verify the statements. 


of applicants without loss of time. 


Bonuses will be granted to those who 
make plantations, or re-plantations. of 
rubber trees according to the following 
scale ;-- 

(a) For every twelve hectares of new 
plantations of Hevea, 2,500 milreis; for 
the same area planted with Caucho or 
Manicoba, 1,500 milreis ; the same area 
planted with Mangabeira, 900 milreis. 

(bo) For every group of twenty-five 
hectares of re-plantations of the above 
kinds of trees upon lands on which these 
varieties already exist in the wild state; 
2,000 milreis, 1,000 milreis, and 720 milreis 
respectively. 

These bonuses will be payable one 


year before the first tapping, after proof 
has been given of the proper use of the 


lands and right treatment of the trees. 


In addition to the above, an annual 
bonus of five per cent. calculated upon 
the bonus named above as due to 
planters of Hevea willbe paid, commenc- 
ing from the first year of the plantation, 
to those who can prove that they have- 


cultivated at the same time plants of — 


food or industrial yalue, i 


(Marca, 1912. 


“Maron, 1912.) - 


- The Government will establish, at 
carefully chosen points, experimental 
gardens for demonstration purposes. 
There will be one such station (for 
Hevea) in the Acre Territory, and one in 
each of the following States :— 
Mattogrosso, Amazonas, Para, Maran- 
hao, Piauhy, and Bahia. Experimental 
i? Stations for the culture of Manicoba and 
Mangabeira will be established in the 
States of Piauhy, Ceara, Rio Grande 
eS do Norte, Pernambuco, Bahia, Minas 
te Geraes, Sao Paulo, Goyaz, Parana and 
Et  Mattogrosso, i 
.. The Government will also make an 
; allowance of up to 400 contos of reis 
- to the first factory for refining Para 
ae rubber and reducing the various quali- 


_ ——s ties to a standard which is uniform and 
ie, _ superior for the purposes of exportation 
ee to the present grades. This factory 


must be established at both towns of 
Belem and Manaos. A further grant 
of up to 100 contos of reis will be made 
to the first factory dealing with 
Manicoba and Mangabeira rubbers in 
the same way. Finally, a grant of up 
to 500 contos of reis will be made 
33 to the first factory of rubber goods 
~~ establishing itself at Manaos, Belem 

ea (Para), Recife, Bahaia, Rio de Janeiro. 
It will be necessary for each factory in 
each of the groups mentioned above to 
show that there has been effectively 
employed in its erection and in the 
installation of machinery a sum equal to 
four times the grant allowed. 


By. The Government will construct three 
_ barracks for immigrants, of sufficient 
sir size, and organised like that on the Isle 
of Flores, at Belem, Manans, and ata 
point to be agreed upon in the Acre 
Territory. It will also construct, in the 
valley of the Amazon, at such points 
-as seem to require them, hospitals, 
surrounded by small _ agricultural 
colcnies, where the sick may be received 
and cared for. These hospitals will 
undertake vaccination, the sale of the 
most indispensable medicines, etc. The 
management and the cost of the 
barracks for immigrants will be at the 
charge of the Government of the Union; 
the hospitals will be managed by ‘men 
of recognised professional capacity. 

In order to facilitate transport and to 
lower the present high charges in the 
Valley of the Amazon, the Government 
will, with the shortest delay possible, 
undertake the following improve- 
ments :— 

(1) The construction of shortlines of 
railway, on narrow gauge, along. the 
rivers Xingu, Tapojas, and others in the 
States of Para, and Mattogrosso, and 
along the Rio Negro, the Rio Branco 
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and others in the State of Amazonas. 
In cases where the States of Para, 
Mattogrosso, and Amazonas have al- 
ready made arrangements for the con- 
struction of such lines, the Government, 
in order to ensure the more rapid com- 
pletion of these works, will grant a 
subvention of 15 contos per kilo. 


(2) Construction of a line of railway, 
which, leaving the Medeira Mamore line 
at a suitable point in the neighbourhood 
of the Bar on the River Abunan, will 
pass by Villa Rio Branco and by a point 
between Senna, Madureira, and Catay, 
terminating at Villa Thaumaturg with 
a branch towards the frontier of Peru 
along the valley of the River Purus. 

(8) Construction of a railway from 
the Port of Para to Pirapora, in the 
State of Minas Geraes, and to Coroata, 
in the State of Maranhao, with the 
necessary branches to put it in com- 
munication with the limits of navigation 
of the rivers Araguaya, Tocantins, 
Parnabyba, and San Francisco. 


(4) Execution of the necessary works 
to render navigable during the whole 
of the yearfor vessels drawing up to 
three feet of water, the rivers Rio 
Negro between Sao Isabel and Cucuhy ; 
the Rio Branco from its mouth to the 
Port of San Joaquim; the Purus from 
Hyntananhan to Senna Madureira; and 
the Acre from the Bar up to Rio Sinho 
de Pedras. 

Exemption from all. import duties is 
granted to vessels of all kinds intended 
for the navigation of the rivers, and the 
regulations of the inland merchant 
marine will be revised and simplified, 
and various charges reduced; the Govern- 
ment will grant a similar exemption, as 
well as such indirect favours as it may ~ 
deem necessary, to any enterprise which 
engages itself to provide a coal depot at 
a point in the valley of the Amazon pre- 
viousiy fixed upon, and to undertake 
the coaling of steamers at rates approved 
by Government, The Government. wiil 
give its aid to the establishment of 
agricultural colonies in the valley of the 
Amazon. (A number of clauses can- 
taining the Government policy in this 
direction are included in the document 
under consideration, but space does not 
admit of their reproduction. ) 

The Government will undertake the 
demarcation and _ surveying of the 
occupied lands in the Federal Territory 
of the Acre. This demarcation will have 

_for a result the recognition of parties in 
possession; which will be followed by 
the issue of corresponding titles. 

The Government proposes to support a 
rubber exhibition to be held every three 
years at Rio de Janeiro, 
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The Executive has authority to enter 
into agreements with the Governments 
for the States of Para, Mattogrosso, and 
Amazonas in order to obtain from them 
a reduction of 50 per cent. upon the 
export taxes on wild rubber, and a total 
exemption during the twenty-five years 
commencing from the promulgation of 
the present law, from all duties in 
favour of cultivated rubber produced in 
these States. The reduction of 50 per 
cent, mentioned above will be carried 
into effect by means of annual partial 
reductions cf 10 per cent. until the figure 
of 50 per cent. is reached. Immediately 
this agreement has been reached, the 
Executive will grant the same reduction 
to rubber exported from the territory of 
Acre, and the same exemption on cul- 
tivated rubber. The Government is also 
authorised to enter intonegotiations with 
the above States with the object of 
applying to the rubber produced in the 
territory of the Acre of the same protec- 
tive measures as will be in force in these 
States. All dispositions to the contrary 
are rescinded. 


THE RUBBER-PRODUCING PLANT 
OF THE MEXICAN DESERTS, 


(From Nature,No.2198., Vol. LX XXVIIL., 
December 14, 1911.) 


Amongst the botanical collections 
formed in 1852 by Dr. J. M. Bigelow, 
whilst attached to the Mexican Boundary 
Survey, were specimens of a shrub 
known to the Mexicans as ‘‘ guayule,” 
afterwards described by Prof, Asa Gray 
as Parthenium argentatum. No mention, 
however, was made of its rubber-bearing 
qualities, It was not until 1876 that 
public attention was directed to guayule 
rubber by an exhibit sent to the 
Centennial Exposition at Philadelphia 
in that year. he country peon had, it 
appeared, for long been in the habit of 
making playing balls and other articles 
by the ‘‘communal mastications” of the 
bark of this shrub, and it was by that 
Mcanus sufficieat was obtained tor the 
above-mentioned exhibit. Investigation 
showed that the plant was capable of 
producing in the neighbourhood of ten 
per cent. of its weight of dry rubber, 
and thatit grewin vast abundance in 
the desert country of Northern Mexico. 


This discovery speedily changed the 
economic value of these deserts, and set 
in motion business operations involving 
millions of capita) based upon the 
amount of raw material in sight. In 
1902 chemical and mechanical extraction 
plants were set up, and guayule rubber, 


though an inferior article containing 


a high percentage of resinous sub- 
stance, soon became a very important 
item in theimports of the United States. 
At the present day the outlay of 
American capital in Mexico alone is said 


. to amount to 30,000,000 dollars. 


A good deal has already been written 
dealing with guayule, but the mono- 
graph by Prof. F. E, Lloyd is a most 
welcome addition to special rubber 
literature. Its contents are the out- 
come, Prof. Lloyd states in his preface, 
of an investigation carried out by others 
and himself at the instigation of certain 
Mexican rubber companies towards the 
elucidation of the question of the profit- 
able cultivation of guayule in the desert 
with a view to future maintenance of 
supplies, 


In addition to the physiology of the 
plant under varied corditions, the main 
subjects dealt with are questions of 
climate and soil, seed germination, 
methods of reproduction, results of crop- 
ping, environment of the plant,its rate of 
growth, methods of extraction, the 
possibility of maintaining the supply by 
irrigation, and the effects of this upon 
the yield of rubber. In the course of 
the investigation attempts are made to 
throw light upon many interesting 
problems in connection with the physio- 
logy of desert vegetation. 


Much attention has been given to the 
formation of resin and rubber, and the 
close connection between thetwo. There 
appears to be no tube-like laticiferous 
system as in other rubber-yielding 
plants, the rubber being formed ap- 
parently in the cells of the resin-canals, 
whilst the resin itself is found only in 
the canals and not in the cells. 


The guayule shrub is a very slow 
grower, a fifteen-year-old plant being 
no more than 15 inchesin height, and 
Prof. Lloyd estimates that existing 
supplies will. be exhausted in a few 
years’ time. Seed can be germinated 
and plants easily raised by giving a 
small amount of shade and subsurface 
irrigation. On p. 121 the author remarks 
that ‘“‘the most fundamental economic 
question for which an answer will be 
sought in these pages is that relating 
to the production of rubber under 
irrigation.” In searching for a reply 
one has to be content with the statement 
that ‘‘ The less the water the thicker the 
bark (cortex) and vice versa.” Irrigated 
plants naturally grow more vigorously, 
hut produce wood at the expense of 
cortical tissues, and it is largely the 
latter from which the rubber is ex- 
tracted, ; 


{Marcn, 1912, . 
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- The book is evidence of a vast amount 
‘of labour undertaken in the spirit of 
enthusiasm, butits utility forthe general 
reader is curtailed by the want of 
condensation in dealing with experi- 
ments and tabular results, and the 


_ absence of definite statements or deduc- 
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tive conclusions. Itis elaborately illus- 
trated by photolitho plates, containing 
a large number of photographs and line- 
drawings of the minute histological 
structure of the different parts of the 
plant, as well as by some fine photo- 
graphs of desert surroundings. 
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PALM OIL INDUSTRY OF WEST 
AFRICA. 


(From the Oil, Paint and Drug Reporter, 

Vol. LXXXI., No. 4, January 22, 1912.) 

Washington, January 19, 1912. 

The palm oil industry of West Africa 
is regarded by United States officials, 
who have investigated it, of importance 
that is little realized by the American 
people. This is stated in the report just 
received atthe Commerce Department 
from Sierra Leone. The report shows 
that palm oil is used in the countries 
of that region instead of lard, and is 
exported for the manufacture of soap, 
candles and lubricating oils. The state- 
mentis made that palm oil will bring 
$150 per ton in Europe at the present 
time, and that the chief drawback to 
reduction in the cost of delivering palm 
oil to the different commercial countries 
is the lack of transportation facilities. 
The report also gives an account of the 
exports of palm oil and details of the 
industry itself as follows :— 

The amount of palm oil annually ex- 
ported from British West Africa now 
amounts to 15,160,000 imperial gallons 
American 
gallons), valued at not less than $5,750,000, 
while the yearly export of palm kernels 
is 226,000 tons (ton equals 2,240 pounds), 
valued at over $16,000,000. These figures 
do not include the exports of palm oil 


or kernels from French West Africa, 


German West Africa nor the Kongo. 


The palm tree from which the oil and 


kernels are obtained is indigenous and 


grows in great quantities in all West 


Africa. Itis most prolific from the Came- 
roons to and including a part of French 
Guiana, the area embracing Northern 
aud Southern Nigeria, the Gold Coast, 
the Ivory Coast, Dahomey, Togoland, 


¥ the Kongo, Liberia and Sierra Leone. 


The only drawback to the widespread 
development of the palm oil industry in 


West Africa is the lack of transport- 


ation, and this will not be overccme 
until the country is well opened up, 
Steady progress is being made in this 


direction, however. There are large 
palm-bearing districts not far from the 
coast, and on the verge of wide navig- 
able rivers, where the question of trans- 
portation involves no great difficulty 
for expense, and itis in these districts 
that the industry will first be under- 
taken ona large seale. As palm oil will 
bring $150 per ton in Europe at the 
present time, and as handled on a large 
seale, it could be delivered in Liverpool 
for $75 per ton, including all charges 
with cost of production, it can be easily 
seen that future developments will be 
rapid and have an important beariog on 
the general prospects of West Africa. 
The amount of trade here is doubling 
every ten years, and promises in the 
near future to rival that of South Africa, 


The trees are 80 to 40 feet high and 
bear as many as seven or eight cones of 
fruit, each about the size of a man’s 
head. These cones are studded with the 
kernels, which consist of the fibrous 
outer coating or pericarp, which con- 
tains the palm oil and the palm nut, 
inclosed in a thin shell. The pericarp 
and the kernel yield about 60 and 50 
per cent. respectively of their weight 
in oil. The oil obtained from the peri- 
carp is a deep yellowish blood red, while 
that frem the kernel is white. Both the 
palm oil and the palm nut oil are used 
locally instead of lard. The natives and 
some Europeans claim that itis a fine 
flavour. The oils are used in Europe in 
the manufacture of soap, candles and 
lubricating oils. 

There is no cultivation of the fruit 
other than gathering it when matured, 
The kernels are prepared by beating the 
fruit in a mortar until the pericarp is 
separated from the unshelled kernel. 
The emulsified pericarp is then boiled 
in water in a large pot, that part of the 
oil that has not already been free col- 
lecting at the top. The kernels are 
cracked one at a time with a hammer 
or stone by the women and children. 
There are now in the market several 
machines for removing the pericarp and 
cracking the kernels, but they have not 
as yet proved a success, 
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CULTIVATION OF THE CASTOR-OIL 
PLANT. 


(From the Indian Agriculturist, Vol. 
XXX VI., No. 11, November 1, 1911.) 


The Department of Agriculture, 
Burma, has issued the following Culti- 
vator’s Leaflet on the cultivation of the 
Castor-oil plant :— 


The castor-oil plant is cultivated 
chiefly for the oil which is yielded by 
the seeds. This oil is used largely for 
medicinal purposes, for lighting, for 
lubricating and for several other pur- 
poses. The ‘‘ cake,” which is the residue 
left after extracting the oil from the 
seeds, makes an excellent manure for 
any kind of soil, but cannot be fed to 
cattle. The plant is also cultivated in 
some places as food for ‘EHri” silk- 
worms which live on the leaves. 


Though a very inferior variety of 
castor plant grows wild in Burma, it has 
not been cultivated to any extent up to 
the present time. By sowing the larger 
seeded varieties now grown in India, a 


good profit can be made on suitable soil, ° 


with very little expense for cultivation. 
Much waste land is suitable for castor 
cultivation and will give large yields. 


There are several varieties, some 
having large seeds and some smaller 
seeds; some being sown during the 
rainy season and some at the beginning 
of the cold weather. Two of the best 
varieties—a large-sized one and a small- 
' sized one—are both sown at the begin- 
ing of the rainy season and ripen their 
seeds during the cold weather. 


SOILS SUITABLE. 


This plant is not very exacting as 
regards soil. Any kind of soil which is 
open and porous will do very well. Stiff 
clay soils which do not allow water to 
pass through them should, if possible, be 
avoided for this crop, but red soils and 
coarse sandy soils at the foot of hilis are 
especially suitable. Even poor sandy or 
gravelly soils will produce a crop of 
castor-oil beans. 


PREPARATION OF THE LAND, 


Before the raius begin the land should 
be cleared of jungle, and after the first 
showers it should be ploughed twice 
with the hte. If the soilis peor, manure 
should be applied, if it can be obtained, 
and ploughed or harrowed in. After- 
wards harrow well with the htén. 


SOWING. 


Sowing may be done at any time from 
May to July. The seed should always 
be sown in rows as follows:— 
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Distance be- Distance between . 

tweenrows, plantsin rows. — 
Large varieties ...6feet. ...5 feet 
Small varieties ...4 ,, Pe 


Make small pits or holes at the proper — 
distance apart and two inches deep; aud 
into each hole drop two to four seeds. 
Cover up with soil and press down 
lightly. Ifthe soil is very dry, water — 
should be put in each hole. 


The cold weather varieties are sown 
in exactly the same way as above except — 
that sowing is done about September. 


About10or 11 lbs. of seeds will be . 
sufficient to sow one acre, 


WEEDING AND AFTER TREATMENT. © 


When sowing is done in rows, it is 
easy matter to weed. Bullock hoes or ~ 
other weeding implements may be used ~ 
to reduce the hand labour. The land ~ 
must be kept free from weeds and the 
surface soil loosened by hoeing. The 
hte may be used between the rows, but 
the hoe will be necessary near the plants. ~ 
Irrigation is not necessary. 


HARVESTING. 


In about seven months after sowing — 
the fruits begin to ripen and should be 
picked by hand as they become brown — 
and hard. Picking generally continues — 
till about nine months after sowing. 
The remaining leaves may then be fed — 
to cattle and the stalks cut for firewood. 
In some cases, however, the trees con- — 
tinue to bear fruits for a much longer — 
period and may be left until they no 
longer yield profitably. 

After picking the capsules should be ~ 
heaped up, covered with straw and 
weighted with soil.or any other con- 
venient substance, After abouta week ~ 
the capsules will be found to be rotten — 
and should then be thoroughly dried in — 
the sun. When well dried beat with 
a stick to extract the seeds, Con- 
tinue to dry the remaining capsules and 
beat again until all the seeds are obtain- 
ed. Separate the seed from the broken 
capsules and spread out to dry; after 
which it may be stored, crushed or sold. 

One acre will easily yield 500 lbs. of 
cleaned seed—a yield of 1,200 or 1,300 Ibs. 
of beans has often been obtained—whilst 
the cost of cultivation is very small © 
indeed, ; 


DISPOSAL OF PRODUCE. 


The seed may be sold or crushed to 
obtain oil, There are several methods — 
of obtaining the oil from the seed:— 

(a) By the ordinary ‘“ Hsee zén” or 
Sesamum oil-mill. The seed is put 
into the mill and crushed in the same — 
way as Sesamum seed. Sometimes the 
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shelled before crushing, but this 
;not necessary as the cake cannot be 
sed for feeding purposes. From 100 lbs. 
of seed about 30 to 35 Ibs. of oil may be 
btained in this way. 


' (b) By roasting the seed, then pound- 
ing it and afterwards boiling it in 
water. Stir the mixture constantly 

aud skim off the oil as it rises to the 
- surface. Boiling is continued for two or 
- three days, the second day’s boiling pro- 
ducing better oil than the first. From 
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100 Ibs. of seed only about 30 lbs. of oil 
can be obtained in this way. 

(c) By farthebest method is by means 
of an oil-press as used by large millers. 
This method gives more than 35 lbs. of 
oil from 100 Ibs. of seed. Therefore, as 
there is a good market, it is better to sell 
the seed whole to millers than to crush 
it by the ordinary methods. 

Whenever procurable the cake and 
other refuse should be used as manure. 
For this purpose itis specially valuable 
for sugarcane, paddy and cotton. 


Sits, . 


~PLANTAIN FIBRE INDUSTRY. 
(From the Ceylon Patriot, January 
. ‘ i 380, 1912.) 

- Perhaps many are not aware of the 
latent source of wealth that lies buried 
in the plantain fibre which now practic- 
ally goes to waste, In the following 
- few lines I shall endeavour to place 
- betore your readers the results of my 
observations and experiments! have been 
_ ¢arrying on while 1 was in India some 
‘years back :— 

The main reason of our not utilizing 
the fibre contained in the plaatain, 
ee which is a common plant in Ceylon, is, I 
believe, due to the general ignorance of 
s existence, Hxperiments have shown 
at the plantain fibre is admirably 
ited for cordage of a superior quality. 
‘he Manila rope which is very largely 
sed in ships and for machine driving is 
ade of the fibre extracted from the 
Manila Plantain,” which is a native of 
ie Malaya Archipelago. Experiments 
r manufacturing fabrics out of plana- 
vin fibre were also made and were 


‘them looked even better than silk, 


_*The extraction of the fibre isa very 
simple process, and is done by means of 
machine which in itself is very simple. 
he first of the kind I saw was the inven- 
on of Mr. Proudlock of Ootacamund, 
he pioneer of this industry in South 
India. It consists of a smooth piece of 
vood 4’ by 6" by 6’ on two posts fixed to 
ground, and a blunt knife fixed to it 
ngthwise, withits edge downwards. 
- One end of a string is attached to the 
handle of the knife, and the other to a 
long piece of bamboo to forma lever 
hich is pressed by the foot to raise the 
ade when working. The cost of this 
s only about Rs, 3. The disadvantage 
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of this machine is that itis not easily 
portable. An improvement on this was 
the one made at the School of Arts, Tri- 
vandrum. The Superintendent of this 
institution describes the machine as 
follows :— 


“The tramework of the machine is in 
teak wood and the seraping blade, with 
the squeezing fluted roller, fitted parallel 
to each other at the top, are actuated 
by two separate strong steel springs 
worked by foot levers. The machine 
on the whole is sufficiently small and 
lizht to enable it to be carried conveni- 
ently to the very spot ic the plantain 
gardens where the trees are cut, saving 
thereby a large exvenditure that has 
otherwise to be invariably incurred in 
the transport of the raw material. The 
additional mechanism for squeeziag 
with the fluted rollers which work in 
advance of the scraping operation, gives 
greater pliability to the plantain sheaths 
and renders the extraction of the fibre 
much easier.” 


Experiments have shown that a man 
with a few days’ experience on the 
machine will be able to work about ten 
plantain stems a day, with the assist- 
ance of a boy to tear the sheaths into 
longitudinal pieces of an inchand a half 
wide, and assisting him generally, An 
average plantain stem cut for fruit 
yields about 14 lbs. of fibre. The wages 
of the man and the boy may be put 
down at 50 cts. per day, and for this 50 
ets. we getlilbs. of fibre. At this rate 
it costs about Rs. 75 to extract a ton 
(2,24C los.) of fibre. Add to this Rs. 45 
for freight, traders’ commission, baling, 
insurance, &e.; the total comes to Rs. 
120, And for this sum of Rs. 120 a ton 
of fibre reaches the London market. 
The price thereis about Rs. 300 a ton— 
of course subject to fluctuation. From 
this we see the profit on a ton of fibre 
is Rs, 180. Larrive at this figure on the 
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presumption that the stems could behad 
free. About 1,500 plantain stems would 
be required to produce a ton of fibre, 
and even paying at the rate of 2 ects. 
for every stem, we may require only 
Rs. 30 for the whole lot. Deducting 
this Rs. 30 we can be pcsitive ofa nett 
profit of Rs. 150 on every tonof fibre 
exported. An acre of land could be 
planted with 1,500 plants, and it takes 
about 18 months to bear fruits. The 
bunches could be sold (putting the 
lowest average value) for 40 cts. each, 
which would give Rs. 600; and about 
Rs. 250 will be more than enough to 
cover the cost of cultivation, and the 
balance Rs. 350 could be added to the 
profit on the fibre. 


Iam sorry I haven’t a list of the dif- 
ferent species of plantains found cultiv- 
ated in Ceylon, but I am sure Mr. Drie- 
berg, the talented Secretary of the Agri- 
cultural Society, would beable to tell us, 
Tam myself writing to that gentleman 
onthe subject. That particular .kind 
found in Malabar known there as Htta or 
Nantra Vazha (Musa Paradisiaca, I be- 
lieve) is not found in Ceylon. The fibre 
extracted from this species is of a very 
superior quality. This kind should be 
introduced into Ceylon. Some years 
back I brought afew seeds from Travan- 
core and tried them herein Jaffna, but 
lam sorry none oi them came up, 

I think Ihave said encugh on the sub- 
ject, and I sincerely hope that some of 
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my countrymen would think of this 
industry seriously. 


; T. P, MASILAMANY. 
Jaffna, 15th January, 1912. 


P.S.—Since writing the above, Mr. Drie- 
berg writes to me about a ‘‘ wild plantain 
commonly found growing in Kadugan- 
nawa, which bears an inedible seedy 
fruit” which the gentleman expects to 
be ‘‘identical with the Travancore 
variety, —the Htta Vazha.” ButI don’t 
think so, for the fruit of the Travancore 
variety is edible—both in the raw and 
ripe state. The peculiarity of this fruit 
is that the rind could be peeled off as 
we would do the outer cover of the 
tamarind. In Malabar this fruit is dried 
in the sun and then converted into flour, 
which they consider as good as or 
better than arrowroot. The kind about 
which Mr. Drieberg is speaking of, 
I thiok, is the kind-known in South India 
as Mala Vazha—hill plantain, This 
they say is identical with the Manila 
Plantain. Mr. Drieberg speaks also of a 
new machine suitable for extracting 
plantain fibre, and very kindly offers 
to place it at my disposal for trial, for 
which I am indebted to him. I am 
writing to the gentleman suggesting 
to send this machine to the different 
agricultural instructors, and to ask them 
to give public demonstrations.—T, P. M, 


23-1-12. 
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INTERNATIONAL OPIUM 
CONFERENCE. 

(From the Chemist and Druggist, 
No, 1668, Vol. LX XIX., December 9, 1911.) 

The International Opium Conference 
was opened at The Hague on December 
1 by Dr. Van Swinderen, Dutch Minister 
of Foreign Affairs. Twelve nations are 
represented at the Conference, com- 
prising Great Britain, Germany, France, 
Holland, Italy, Russia, Portugal, China, 
Japau, Persia, Siam, and the United 
States, all the Powers being represented 
on the Shanghai Commission of Hebru- 
ary, 1909. Turkey was especially invited 
to take part, but declined. The Right 
Rev. C. H. Brent, Bishop of the Philip- 
pines, who presided over the Shanghai 
Congress, was elected President, and in 
accepting the honour, referred to the 
great problem involved in the opium 
question. He believed the Shanghai Con- 
ference pointed the way for the legisla- 


tion to be adopted, and he hoped that 
the legislative Act which would result 
from the work of the Conference would 
have the opinion of the whole world 
behind it. The Dutch Foreign Minister, 
in his speech, paid a tribute to the 
American Republic for its initiative in 
calling the Conference, and thanked the 
United States delegates for the trouble 
taken ia drawing up the memorandum. 
The Minister declared that the resolu- 
tion adopted at Shanghai would form 
the basis of the final Convention, and 
that in accordance with the wish of 
Great Britain—a wish which, he said, 
was greatly appreciated—the deliber- 
ations would include questions affecting 
the use not only of opium, but also of 
morphine and cocaine. In reporting the 
opening meeting, “The Times” corre- 
spondent gives particulars of the scope 
of the inquiry and a tentative pro- 
gramme to which allusion has been ~ 
made on several occasions in The — 
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Chemist and Druggist. In order to re- 
fresh the memories of our readers, it 
may be recalled that the initiative of 
the present Conference, following upon 
that of Shanghai, was taken by the 
United States, who, on September l, 
1909, addressed a circular letter to the 
Powers proposing legislation. Since 
then the proposed inquiry has gradually 
broadened asthe resultiof opinions ex- 
pressed by Great Britain and others, 
and, as already indicated, will include 
the discussion of international measures 
against the manufacture of and traffic 
in morphioe, cocaine, and Indian hemp 
drugs. The American Government’s 
circular suggested fourteen proposals for 
discussion. Some Powers, while gener- 
ally accepting the proposals, reserved 
the expression of their individual views 
for the Conference; others, including 
France, China, and Great Britain, made 
specific reservations in advance. Wheu 
the Conference resumed its sittings on 
Monday, the Programme Committee de- 
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cided to draft eight resolutions dealing 
only with opium and following generally 
the basis laid down by the Shanghai 
Commission. It was agreed to omit six 
of the fourteen subjects suggested for 
discussion in the American Programme. 
These include (1) the reciprocal right to 
search vessels; (2), the establishment 
hereafter of an internal commission ; (8), 
a self-denying agreement by countries 
at present not producing opium; (4), the 
examination of existing treaty oblig- 
ations and international agreements re- 
garding the opium traffic. The latter 
resolve is the outcome of the British 
Government’s objection to discuss the 
arrangements ulready made for the 
progressive extinction of the Indo- 
Chinese opium trade. In deference to 
the views ot the Portuguese delegates, 
and in the interest of the Colony of 
Macao, it was decided to treat boiled 
opium as distinct from raw opium. 
French has been agreed upon as the 
official language, but some delegates 
have no knowledge of French. 
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TROPICAL FRUITS IN THE 
VISAYAS. 


By P. J. WESTER, 
Horticulturist. 


(From the Philippine Agricultural 
Review, Vol. 1V., No. 10, October, 1911.) 


During the spring campaign against 
- rinderpest, the Philippines Coast Guard 

cutter Luzon was pieced at the disposal 
of the Bureau of Agriculture for a trip 


~~ to the southe:n islands, the vessel being 


scheduled to touch at several _ points 
which are difficult of access 


by the 


regular steamer lines. Recognizing 


the unusual opportunity to get a horti- 


BS 


Via 


ie 


e. cultural ‘‘ bird’s-eye-view ” of the island 
tothe south of Luzon, the Director of 


the Bureau instructed the writer to 
accompany him during the part of the 
trip, for the purpose of collecting data 
onthe status of fruit growing at the 


a points visited and to obtain some in- 
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_ formation relative to the comparative 
_ richness of the pomological flora in these 
islands. The object in this was to 
‘enable the bureau to determine where 
horticultural exploration work may be 
_ prosecuted most profitably in this part 
of the Archipelago in the future, and to 
plan for such other work as would tend 
to encourage a more general cultivation 
of better varieties of fruits than are 
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now grown. The party consisted of Dr. 
G. EK. Nesom, Director of Agriculture; 
Messrs. O. W. Barrett, Chief of the 
Division of Experiment Stations; M. M. 
Saleeby, Fibre Expert; D. B. Mackie, 
Agricultural Inspector; C. V._ Piper, 
Agrostologist of the Bureau of Plant 
Industry, United States Department of 
Agriculture; Mrs. Piper, and the writer. 
The Luzon left Manila, April 15, and 
arrived at Cebu the 17th. 


Short trips were made, by land, from 
Cebu to Dano, Carmen, Argao, and 
Carear, from which place the other 
members of the party proceeded across 
Cebu to Barili to meet Doctor Nesom on 
the Luzon. Returning from Barili to 
Cebu to coal, stops were made at Bosae 
and Bais, Oriental Negros: 


The itinerary from Cebu to Tacloban, 


Leyte, included stops at Dapitan, 
Zamboanga; Croquieta and Misamis, 
Misamis; Camp Overton, Zamboanga, 


from which place a visit was made over: 
land to Iligan ; Cagayan, and Mambajao, 
Misamis; Butuan and Cabadbaran, 
Agusam ; and Surigao, Surigao, at which 
points stops were made of longer or 
shorter duration. An interesting day 
was spent in Tacloban and vicinity, 
after which the steamer proceeded to 
Cathbalogan, Samar, and to Pulupandan, 
Occidental Negros, where the Luzon 
was dismissed. Three days were con- 
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sumed at the Bureau’s Experiment 
Station in La Carlot Occidental Negros, 
after which the party proceeded to 
Iloilo on a small interisland steamer. 
After a six days’ stay in Iloilo, devoted 
to exploration tripsin the surrounding 
country, including a journey to Capiz 
by rail, Messrs. O. W. Barrett, M. M, 
Saleeby, D. B. Mackie and the writer 
returned to Manila, May 11. The trip 
was attended by most favorable weather 
conditions. 


The interisland voyage, with its beauti- 
ful and ever changing scenery, the is- 
lands covered with a tropical vegetation 
that speaks volumes for the wealth of 
the soil, was a revelation to the writer 
and the source of great pleasure and 
unmingled enjoyment. Were it not for 
the remoteness of the Philippines from 
Western civilization, the inland sea of 
the Archipelago would long ago have 
been one of the beaten paths of the 
tourist. Hedaily invades new territory, 
and the writer ventures to predict that 
no sooner do the beauties of the inter- 
island voyage become better known than 
it att be one of the tourist routes of the 
world. 


But, if the natural beauty of the is- 
lands compels one’s admiration, and the 
signs of the latent agricultural resources 
fill one with wonder, the failure of the 
inhabitants, at large, to more than eke 
ont a bare living and the crude methods 
employed in the culture of the main 
crops of the islands and the conversion 
of the natural products into food, or into 
articles of commerce, show the back- 
ward condition of the development of the 
islands and their industries no less strik- 
ingly, and to those who have seen the 
resulting prosperity in other parts of 
the world of the same industries pro- 
perly developed, there is a vision of the 
wealth and prosperity that is due when 
the Philippines once come into their 
own. 


Fruits are abundant throughout the 
year in the tropics, ov should be, but 
there is a distinct lull here in the fruit- 
ing season between April 1 and May 15; 
the season of the citrus fruits, the orange, 
tangerine, and pomelo has closed; the 
lime and lemon have not yet reached 
maturity ; a limited number of mangoes 
are found in the market commanding 
good prices, but the bulk does not arrive 
until late in May and June; only a few 
belated custard apples are in evidence, 
and the sugar apple is only just in 
bloom. The soursop isthe only cultiv- 

. ated species of the genus Anona 
that matures fruits during all seasons 
of the year, and they are, during the 
spring, only sparingly produced, The 
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guava is mainly a summer fruit, and ex- 
cepting the macopa, which is now 
ripening its fruits, and the early fruit of 
the duhat, alsoin season about May 1, 
the other related species, the yambo 
and pitanga ripen their fruits later. 
The cashew is at its best,and a few chicos 
are marketed, but they mature mainly 
during the summer; the lanzones do 
notripen untilin the autumn, and the 
jak, as well asthe nearly related bread- 
fruit are mostly only half grown. The 
banana, of which fruits of the various 
varieties are found in the markets in the 
different towns in the Archipelago at 
all seasons of the year is an exception, 
as is also the papaya. 


For this reason very little opportunity 
was given on the trip to test many o 
the fruits that grow in the Philippines, 
and to reach a conclusion as to the 
merit of the different parts of the is- 
lands for the production of certain 
fruits. In fact, it is very doubtful if the 
results of such a test would accurately 
indicate the adaptability of certain 
fruits to one locality, or that another is 
uutavourable for its production, this for 
the reason that no intelligent care is 
accorded the fruit trees; presumably 
little attention is paid to selection in 
planting seed, and budding and grafting 
are unknown. Fruit growing, as an 
industry, can scarcely be said to exist; 
the fruit trees are growing, a few of 
each kind, about the houses of the in- 
habitants, invariably set too close or 
planted along the roadsides or edges of. 
the rice fields,on hillsides or in ravines 
where the land is untillable. The writer 
obviously did not have the opportunity 
to see all there wasin the islands visited; 
but the notation of only one regularly 
planted fruit orchard seen during the 
trip probably well illustrates the con- 
dition of the fruit industry in the 
Philippines. 

The only fruit tree whose product 
forms a staple article of export from 
the Philippines is the coconut (Cocos 
nucifera), and there are probably few 
towns in the Archipelago on the seaboard 
where this tree is not planted. The 
itinerary of the trip did not include any 
point where the growing of coconuts is 
an industry of importance, but small 
groves were passed here and there, on 
the road from Cebu to Carmen and also 
seen in Dapitan, Cabadbaran, and Iloilo. 
The trees do not produce to the full 
extent of their capacity on account of 
too close planting. Barring the presence 
of the coconut beetle the trees appear to 
be remarkably free from insect pests. 
The coconut does not usually produce 


fruit until the trees are 7 to 8 years old, } 
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but a peculiar dwarf variety was met 
with in Misamis that is claimed to fruit 
when only four years old, The fruits are 
considerably smaller than the ordinary 
nut, with a somewhat thicker flesh. 


Cacao (Theobroma cacao), so important 
a crop in certain parts of the tropics, 
has never developed to an industry in 
the Philippines, and yet some parts of 
the Archipelago are undoubtedly well 
adapted to its culture. The cacao re- 
quires, to succeed, somewhat more 
attention than is bestowed upon fruit 
trees by the average planter in the 
Philippines, and this was well attested 
by the appearance of the specimens seen 
here and there during the trip. 


The banana (Musa spp.) is found 
universally planted in ali places that 
have been visited. The house is indeed 
rare, in the yard of which does not grow 
one or more clumps of bananas, but 
those grown are mostly inferior varieties. 
It is a remarkable fact that in only two 

laces, Hloilo and the near-by town of 

aro, there were found in the markets 
fruits of the “Chinese dwarf,” a variety 
that has no superior in the Philippines, 
and is one of the best varieties in exist- 
ence. Aside from the superior quality 
of its fruits, and its greater productivity 
than that of the kinds usually planted, 
the dwarf habit of the plant enabling 
it to better withstand the violence of 
the typhoons than the varieties com- 
monly grown, should recommend it to 
the planter. 

Of the citrus fruits, the pomelo, or 
“lucban” (Citrus decumana), the 
tangerine or ‘‘narangita” (Citrus 
nobilis), the “ cabuyao” (Citrus torosa), 


the orange or “cajel” (Citrus auwran- 


tium), the lemon or “limon” (Citrus 
limonum), and lime, also calied ‘‘ limon” 
(Citrus limetta), are planted with fre- 
quency in the order enumerated, the 
pomelo is found about evenly distiribut- 
ed in the points visited, and invariably 
the trees observed were vigorous and 
thrifty, considering the absence of care 
and attention ; two types exist, one white 
fleshed and one whose flesh is more or 
less pinkish, with an exceedingly great 
variation in form, from roundish oblate 
_ toavery distinctly pyriform fruit; the 
presence or absence of pubescence noted 
on the young twigs of the trees of this 

species is probably correlated to other 
' distinctive characteristics in the fruit. 
The tangerine is somewhat less exten- 
sively planted than the pomelo. This 
species was found in greater numbers in 

acloban, Palo, and Tanauan, Leyte, 
than at any other point, Samples of 
the fruit were obtained only at 
Mambajao, those being markedly larger 
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than tangerines generally found in the 
market in Manila, and of fairly good 
quality. Wherever trees of this species 
were observed they appeared to be per- 
fectly at home.- Next to the tangerine, 
the cabuyao seems to have a place in the 
affections of the native population. 
This is a very vigorous tree, and while 
the fruit seems to be of little value, it 
may, on trial, prove to be a very 
desirable stock for the cultivated species. 
The lemon is planted rather rarely, and 
to a less degree the orange; the lime 
is but seldom seen and the citron exists 
only in the gardens of the more well-to- 
do. In Tacloban, Leyte, and Catbalogan, 
Samar, excellant fruits of the calamon- 
din (Citrus mitis) were obtained, juicy 
and pleasantly acid. This fruit under 
cultivation might develop to a very 
good ‘‘ade” fruit, but it is now very 
little grown. A fruit called ‘‘sua,” used 
by the natives in cleaning clothes, was 
offered in the markets of Cebu and 
Tacloban, and it was also seen in Misamis. 
The fruit is very distinct from all other 
citrus fruits and is best described as a 
small, oblately flattened citron, pro- 
minently ribbed longitudinally, and is 
possibly a variety of Citrus medica ; it 
appears to be almost unknown outside 
the Visayas. The samuyao is an 
unidentified, small, round, citrus fruit 
with a wrinkled surface and a con- 
spicuous dent at the apex, about 25 
millimeters in diameter, found in the 
market of Cebu, also very distinct in 
appearance from other known citrus 
fruits; itis used by the Filipino women 
in washing their hair and in making a 
pomade. 


Perhaps nothing illustrates better the 
condition of the citrus industry in the 
Philippines than the fact that California 
oranges are sold, not only in Manila, but 
in Iloilo and Cebu. In these places, as 
well as in the small town of Catbalogan 
in Samar, Sicily lemons were for sale in 
grocery stores, and yet there is scarcely 
room for doubt that good lemons can be 
cheaply produced in the islands. 


Considering the attention they receive, 
the citrus trees in all parts of the Archi- 
pelago appear to be thrifty, vigorous, 
and free from scale insects to a remark- 
able degree. With the introduction of 
scientific methods of culture, Porto 
Rico having a climate similar to that 
of the Philippines, produces a very 
superior orange and pomelo, and it seems, 
therefore, reasonable to believe that 
the orange, as well as the other citrus 
fruits, may in the future not only be 
produced here tor home consumption, 
but also for export to Japan, Australia, 
and the mainland of Asia, 
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- The mango (Mangifera indica), so ex- 
tensively grown in several provinces in 
Lazon, is rather sparingly planted in 
the southern islands. No trees of this 
species were seen in Catbalogan, though 
they are probably planted further in- 
land, and there were notably few 
in Taclobav, otherwise so rich in 
fruits, and at several other points. 
Even in Cebu the mango is not planted 
_ extensively as in certain districts in 
Nueva KEecija, Bulacan, and Cavite, 
though Cebu mangoes form an article of 
export during the fruiting season. The 
mangoes examined in Cebu were of the 
same general character as the carabao 
variety in Luson and fully equal to them 
io fiavour and quality. Seemingly per- 
fectly at home onthe eastern shore of 
Cebu, the almost total absence cf the 
mango inthe interior, in going from 
Carcar to Barili was striking, The 
neighbouring island, Bohol, is said to 
_produce considerable quantities of 
mangoes. Mango trees of the type 
referred to are scattered through the 
country around Iloilo and adjacent 
towns, and are seen here and there from 
the railway going from lloilo to Capiz 
on the north shore of Panay. ‘he 
general character of the mango trees in 
Dapitan would seem to imply that they 
area type different from those noted 
elsewhere in the Philippines, In the 
market of Cagayan, mangoes of the type 
known as ‘ pahutan” in Cavite were 
sold under the name of ‘‘paho.” The 
‘*pangi” mango, an unidentified relative 
of Mangifera indica, of which a few 
specimens were obtained in Lloilo, isa 
tall upright growing tree with com- 
paratively smooth trunk and_ small 
greenish fruits, the pulp very resinous 
and distinctly flavoured, gelatinous, 
rather fibrous and having a large seed. 
Experiments may show this to bea desir- 
able stock for the mango, but the fruit 
does not ssem to possess any charac- 
teristics that might, to advantage, be 
imparted tothe mango by hybridizing 
the two species, 


The breadfruit (Artocarpus spp.) is 
very generally grown in Tacloban and 
the places visited in Occidental Negros 
and Iloilo; in fact, it appears to grow 
wild along the roadsides. It grows 
luxuriantly in the Visayas wherever 
planted, but is not generally grown 
except in the places mentioned. How- 
ever, the trees appear to be almost 
_ exclusively of the poorer kinds that are 
propagated from seed, the natives 
evidently not knowing how to propagate 
the seedless variety. Itis probably safe 
to say that the introduction of the 
twenty or more Polynesian varieties 
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into the Philippines would prove of 
greater value to the Archipelago than 
the introduction of the same number of 
kinds of any other food plant. The 
jak (Artocarpus integrifolia), a species - 
closely related to the breadfruit, seems 
to bea general favourite in Tacloban and 
adjacent town in La Carlota and Pulu- 
pandan,and is also planted to a consider- 
able extent in Dapitan, where a fruit 
was obtained that weighed approxi- 
mately 25 kilos. The prevalence of the 
breadfruit in Doilo and its luxuriant 
growth there has already been com- 
mented upon. It wastherefore surpris- 
ing to see its near relative, the jak, 
thriving under the same conditions, so 
seldom grown in that locality. In Cat- 
balogan not one specimen was seen. 

The papaya (Carica papaya) is planted 
very universally throughout the islands 
visited, and its growth is all that can be 
desired ; but the variety grown is mostly 
a degenerate, dicecious type, the fruit 
of which is almost universally smalland 
seedy and of very poor qnality. 


Three species of the genus Anone are 
grownin the Philippines: the soursop, or 
“suanabano” (4nona muricata), the 
sugar apple, or ‘‘ates”(Anona squa- 
mosa), and the custard apple, or ‘*anona” 
(Anona reticulata). Of these the sour- 
sop in many places appears to be the 
favourite in the Visayas, markedly so in 
Tacloban and neighbouring towns where 
the other species are rare. In Iloilo the 
sugar apple is very common, while the - 
other species are less in evidence, 
the custard apple seems everywhere to 
be less esteemed than either the soursop 
or the sugar apple. All species luxu- 
riate wherever seen, and the sugar apple 
and the soursop are abundantly product- 
ive. The fruitfulness of the sugar 
appleisdue to the presence of certain 
species of Coleoptera that abound in the 
Philippines and which pollinate the 
flowers of this species. In Florida the 
writer found the same species of Coleop- 
tera act as pollinizing agents for both 
the sugar apple and the cherimoya 
(Anona cherimolia), and with the 
species noted here it is, therefore, prob- 
ably safe to predict that the cultiv- 
ation of the cherimoya, the most esteem- 
ed species in the genus and one of the 


most famous of the tropical fruits — 


recently introduced into the Philippines 

by the Bureau of Agriculture will be 

successful, Riek, 
The sapodilla, or “chico” (Achras- 


sapvuta), is not universally planted, per- — 


haps for the reason that it is of slow 
growth and more tardy in the produc: 
tion of fruit than most other tropical 


fruits, few being seen outside of Taclo: 
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pan, Iloilo, Cebu, and Argao, at which 
last pointthey are grown to consider- 
_ able extent. The fruits are in general 
of good quality but very small. A 
rather inferior pineapple, ‘‘ pina” 
(Ananas sativus), is found widely distri- 

- buted in the southern islands, appearing 
here and there to naturalize itself. 
Cultivated fields of this species were 

ok nowhere noted during the trip. Many 
mangosteens (Garcinia mangostana), 10 
meters tall, in prime condition and in 
full bloom, were encountered in Dapi- 

_ tan where this species appears to be 
perfectly at home. No mangosteens 
“were observed north of Mindanao. In 
ie: only two places, Dapitan and Argao, 
-~were lanzoves (Lansium domesticum) 
é found planted in aay considerable num- 
aug bers. The introduction of this species 
into new territory appears to proceed 
very slowly. North of Mindanao the 
durian (Durio zibethinus) is seldom, if 
at all, grown, and it is rare even in that 
island. The ciruela (Spondias purpurea) 
is well esteemed by the native, and is, in 


some localities, planted in considerable 
‘numbers; in fact theonly fruit orchard 
S worthy of the name seen during the 


trip at Palupandan, consisted of ciruela 
_ trees. The bilimbi (Averrhoa bilimbt) is 
very generally grown throughout the 
south and seems to bear well. Its rela- 
tive, the carambola (Averrhoa caram- 
- bola), a much larger fruit, is rather 
ay scarce. The guava (Pisidium guajava) 
= has naturalized itself throughout the 
--— region visited. The duhat (Hugenia 
~~ ~+jambolana) is scattered throughout the 
_ Visayas, and its near relative, the maco- 
— pa (Mugenia javanica) a_ far inferior 
fruit, is quite generally planted every- 

’ where, possibly because of its attract- 
ive appearance. The cashew, or 
“casoy” (Anacardium occidentale) is 
not generally grown. The tamarind, or 
**sampaloc” (Tamarindus indica), at 
- once graceful and majestic, is a conspi- 
--@uous object in most places, but does 
not appear to be very fruitful. The 
_ yambo (Hugeniajambos), and the macopa 
 (Hugenia mataccensis), ace perhaps legs 
_ grown in the southern islands than any 
Other fruits introduced. The santol 
(Sandoricum indicum) and the mabolo 
(Diospyros discolor), both species indi- 
_~+~«genous to the Philippines, are found 
_ throughout the region visited. 
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Philippine 
- villagesin the Visayas, no less than in 
Luzon, is the betel-nut palm or “ bunga ” 
(Areca catechu), the fruit of which is of 


Inseparable from _ the 
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Northern Africa, Arabia, and adjacent 
countries, has scarcely been introduced 
into the Philippines ; the only specimens 
of this species seen during the trip were 
found in Iloilo, As faras is known the 
date has never fruited in the Archi- 
pelago. 


The grape (Vitis vinifera) and the fig 
(Ficus carica) were both introduced by 
the Spaniards, and the grape is reported 
to succeed fairly weJ] in Cebu. Unfor- 
tunately the writer did not have the 


opportunity to visit any of the vineyards 


and examine the vines. Fig trees exist 
in the gardens of wealthy Spaniards in 
Bais and Misamis, and probably else- 
where, but judging from fruits tested, 
it is doubtful if this fruit can be cultiv- 
ated to advantage in the Philippines; 
the fig being a fruit of the temper- 
ate zone, this is, in fact, scarcely to be 
expected. 


Aside from the data gathered, a very 
complete collection of seeds of the genus 
Citrus was secured that will be used in 
connection with the testing of different 
stocks for the cultivated varieties of the 
orange, tangerine, pomelo, and lemon; 
an interesting miscellaneous collection 
of plant material of economic and orna- 
mental plants was also brought to 
Manila. 


It does nct appear, from the observ- 
ations made, that the presence or absence 
in certain localities of certain fruits isa 
reliable guide in regard to the adaptabi- 
lity, or vice versa, of a certain species to 
that locality. It shows, perhaps, rather 
a preference ina certain locality for a 
certain fruit, and also which were the 
first kinds introduced there; it indi- 
cates probably also the inaptitude of the 
natives to take hold of a new thing, 
clinging to early introductions in pre- 
ference to more recent ones, 


Most, if not all, of the cosmopolitan 
fruits referred to above have been intro- 
duced into the Philippines by the 
Spaniards—a not inconsiderable number 
ot species, but there are many species 
absent that one might expect here 
after the long dominion of the Philip- 
pines by a once great European power 
with colonies in all parts of the tropics. 
Yet the situation in the Philippines in 
this respect is, perhaps,not very different 
from that in many other tropical colo- 
nies, 


Exxceedingly few cultivated varieties 
of the genus Citrus have been introduced 
into the Philippines, and those so re- 
cently that their worth has not yet been 
established, ; 
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In the introduction of the mango— 
the fruit of which from the best types 
in the Philippines is of unsurpassed ex- 
cellence, even superior in flavour to the 
East Indian varieties introduced into 
Florida that have fruited so far, and 
closely approaching them in their free- 
dom from fibre and in their small seed, 
the Philippines have been more fortun- 
ate than any other part of the tropics, 
where the seedling types mostly produce 
small fruits, inferior in flavour, very 
fibrous, and with alarge seed. Unlike 


the East Indian grafted monoembryonic 


mangoes which fail to do so, the poly- 
embryonic mangoes of the Philippines 
reproduce themselves practically true 
from seed. Fortunate in the introduction 
of the mango, the reverse is the case in 
the pineapple, only one mediocre variety 
having come to the attention of the 
writer, and no time should be lost in 
introduciug the several supericr varieties 
that are cultivated in Florida, the West 
Indies, Hawaii, and Singapore. The 
avocado (Persea gratissima), destined to 
become one of the great tropical fruits 
of the world, the a sexua) propagation 
of which has been so solved in Florida 
within the last ten years where large 
budded orchards are now being rapdly 
brought into prominence, has never 
gained a permanent foothold in the 
Philippines until introduced by the 
Bureau of Agriculture afew years ago, 
and no trees of this valuable fruit are 
planted in the Visayas, where appar- 
ently everything is favourable for their 
growth. The rapidity with which the 
seed deteriorates, making difficult its 
safe transportation to countries distant 
from its natural habitat, is responsible 
for this,and partly explains the absence, 
until recently, of this species in the 
Philippines; but the failure to have 
introduced the cherimoya from Peru, 
Mexico, and Chile, the seeds of which 
are so easily transported, seems almost 
criminal negligence in view of the fact 
that three other species of the same 
genus with vastly inferior fruits have 
been imported and are flourishing. Ber- 
tholletia excelsa, the well-known “ nigger- 
toe” nut from Brazil, the sapote blanco 
(Casimiroa edulis), also ceriman (Mons- 
tera deliciosa), the only aroid in the 
world that produces an edible fruit, and 
that of great excellence, almost entirely 
seedless; the feijoa (Feijoa sellowiana), 
the culture of which in California is 
rapidly attaining considerable propor- 
tions, and whichis successfully cultivated 
in southern France, the tiess (Lucuma 
rivicoa var. angustifolia), and many 
other species are still waiting to be 
introduced into the Philippines from the 
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Western Hemisphere, as is also the 
hevi (Spondias dulcis), now introduced 
into many parts of the tropics from its 
home in Polynesia. It is almost inex- 
plicable how the roselle (Hibiscus sab- 
dariffa) has escaped introduction from 
Malayasia and Indo-China, and yet not 
more so than the no less remarkable 
absence of several species of Nepheliums 
and other fruits that are found in the 
Malay Peninsula, Java, and adjacent 
islands. No fiuit of African origin 
seems to have yet been introduced into 
the Philippines. 


Sugar, copra, hemp and rice are per- 
haps destined to always be the great 
staple crops of the Philippines, and, in 
time, the cacao should become of con- 
siderable importance; but the soil, cli- 
mate and the geographical position of 
the Archipelago, with Manila as one ot 
the great shipping centres of the Far 
Kast and its proximity to Hongkong, 
Shanghai, and the ports of Japan, with 
the heavy passenger traffic passing 
through these ports are such as to in- 
sure a very substantial income from 
the production of fruits, if this industry 
is properly developed, and in this the 
Visayas should have a very considerable 
share. 


THE CLASSES OF MAIZE BEST 
SUITED FOR THE EUROPEAN 
MARKETS. : 
By C. pu P. CHIAPPINI, 
Trades Commissioner for South Africa. 


(From the Agricultural Journal of the - 


Union of South Africa, Vol. II, 
October, 1911.) 


Neither I nor any _ one else can say 
with any degree of certainty which 
breeds of maize are most suitable for the 
European markets, if it is to be under- 
stood that the maize is to be produced 
in South Africa, for there are many 
important matters to be taken into 
consideration, First, from the market 
point of view, we have to consider which 
classes of maize are most in demand or 
are likely to be so in the future. To 
enable us to consider this feature of the 
question, we have to take into consider- 
ation the uses to which different classes 
of maize are put by the buyers, and 
even then it will be necessary trom time 
to time to follow closely the require- 
ments and demands of the markets; 
these fluctuate not only inso far as the 
general maize trade is concerned, but 
also as to the different classes in accord: 
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ance with the demands of the different 
consumers and manufacturers of maize 
products. 


Then in so far as the producer is con- 
cerned, we must consider what classes 
of maize he can produce most profitably 
in the particular area in which he is 
situated. While keeping before him the 
market prices of the different varieties, 
he has to consider whether he can pro- 
duce a high price and delicate variety, or 
must he grow a lower price and hardy 
variety. In this connection he must 
consider che rain and drought, the insect 
and other pests, and the keeping quality 
of these varieties in transit. Then there 
are the early and late varieties to be 
considered, and the most important of 


all, the yield of muids per acre. 


The soJution of the question dealt 
with now, viz.; ‘“‘ The ‘classes of maize 
best suited fcr the Huropean Market,” 
has been satisfactorily solved by other 
exporting countries only by careful 
observation and experience. The South 
African maize grower is gaining experi- 
ence fast. He has been ably assisted 
and guided by the special sections of 


the Agricultural Departments of the 


different South African Governments, 
now under Union, dealing with this 
matter. Rapid progress has been made, 
and if things are continued on these 
lines, we will all soon know which classes 
of maize can, be best produced in South 
Africa, and which will meet with the 
greatest demand on the EHuropean 
markets. It is, however, my duty to 
give some idea as to what the Kuropean 
markets are now buying, and what 
classes of maize they are paying the 
best price for. Up to this point I have 
not dealt with named breeds, but have 
only dealt with ‘‘classes.” Let me say 
at once that the buyers on the Huropean 
markets do not worry themselves about 
breeds, they only deal with the ‘‘classes”; 
indeed, I do not think there are more 


than a very few dealers on the great 


grain markets of Kurope who could give 
you the name of more than a few breeds 
of the maize they deal in, 


For commercial purposes maize can be 
divided first into two main classes :— (1), 
* Mlint or Round”; (2), ‘Dent or Flat.” 
From these are made up the five yvreat 
Gommercial classes of maize: ‘‘ White 
Flat,” ‘“‘ White round,” “Yellow Flat,” 


“Yellow Round” and ‘“ Mixed.” 


Though ‘ White Flat” has generally 
been making a better price than 
“Yellow Round,” it is not used by any 
means in such large quantities in Hurope 
as the latter class, and it’ has not yet 
been proved that it will hold its position 
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as the highest priced South African maize 
if very large quantities are shipped. 
While ** White Round” is seldom want:- 
ed, ‘‘ Yellow Round” is the class most 
generally dealt in ; while ‘‘ Yellow Flat” 
is also a very popular article, it is 
of a little less value per quarter than the 
“Round”. ‘‘Mixed” is strictly speak- 
ing ‘‘no class,” and isalways of less 
value than any of the before-mentioned 
clases. 

The English markets are larger buyers 
of ‘‘ Yellow,” while the Oontinental 
markets favour the ‘‘ White” classes. 
The variety of maize which always 
makes the best price is the ‘‘Small 
Yellow Flint,” known as the ‘‘ Cinquan- 
tino” or ‘* Bessarabian,” and is generally 
worth about ls. 9d. per quarter (8d. to 
9d. per muid) more than South African 
“White Flat” ‘or Yellow Round,” 
but the yield per acre is*said to be very 
small. 


In dealing with the five commercial 
types of South African maize, I will 
place them in the order in which they 
stand on the Huropean markets, to- 
gether with their approximate prices 
per quarter of 480 lb. (f.a.q.—Govern- 
ment terms, July-August shipments), 
I may mention that this order has been 
most generally maintained during the 
past tour years, though sometimes there 
was little or no difference between the 
first two classes :— 


Ss. d. 
1. White Flat on 22 3 
2. Yellow Round } 21 3 
3. Yellow Flat ae 20 9 
4. White Round xe, 20 6 
d. Mixed na 2 0 


This ison the basis that the maize 
under all these classes is exactly similar 
quality ; should, however, tae ‘‘ Yellow 
Round” be slightly better quality than 
the “ White Fiat” it will make a better 
price, the same remark applying to the 
other classes. 


So far I presume we have been dealing 
with sound maize only, but as no maize- 
producing country in the world produces 
only sound or first quality maize, it is 
my duty to express an opinion as to 
whatis to be done with maize which has 
become damaged or in an unsound condi- 
tion. It must be remembered that 
maize out of condition still remains an 
article of commerce, and thoughI am 
just as anxious as any other person that 
the good name of South African maize 
on the Kuropean markets should be 
maintained, and that only sound maize 
should be exported, I see no reason why 
damaged maize should not be exported 
provided such maize is sold as damaged 
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maize, and not under a Government 
certificate placing it under a grade 
higher than that which it deserves. It 
has been found necessary in almost 
every trade or industry that markets 
should be found not only for the first 
and second qualities of the products, 
but also for the third grades, the 
damaged portions, and the by-products 
in such trades. And in so far as the 
maize trade is concerned the same oppor- 
tunity should be given to those pro- 
ducers and dealers who are unfortun- 
ately in possession of maize which has 
become damaged, perhaps through no 
fault of theirs, to enable them to export 
such maize if they choose to take the 
risk and they find they cannot dispose 
ofit locally, but stringent regulations 
should be mad® that any maize to be 
exported, found ‘to be in a ‘ weevily” 
“musty,” ‘‘damp,” or other unsound 
conditions should be sold as such; and 


that both the Government Graders’ 
certificate and the shippers’ bill 
of lading be endorsed’ ‘ weevily,” 
“musty,” “damp,” or otherwise; and 


further that such damaged maize be 
not shipped in thesame_ holds orin near 
proximity to sound South Atrican maize, 
If weevily maize is exported and sold as 
‘“‘weevily maize,” and no Government 
certificate is given to the shipper placing 
itin any grade other than weevily, it 
cannot damage the good name of South 
African maize on the oversea markets, 
andif it is not placed in the same hold 
or in the same ship it cannot damage 
sound South African maize. Most other 
countries ship damaged maize, they are 
well-known articles of commerce on 
the European markets, prices are made 
and uses are found for them. If growers 
cannot dispose of their damaged maize 
to those who choose to buy it, and who 
ean find a use for it, they will not 
during unfavourable seasons make their 
industry pay. 


Space does not permit me to deal with 
the uses to which different classes of 
maize are put in HKurope, nor dol feel 
justified in dealing with the different 
named breeds of maize; it will be suffi- 
cient for me to advise producers to aim 
at producing a good sound plump clean 
mealie containing lots of food irrespect- 
ive of breed, always bearing in mind 
your local conditions and particularly 
the yield per acre, which is the most 
important of all, its capacity to with- 
stand drought and resist diseases, and 
experience will teach you which breed 
is the most profitable to produce, 
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RICE ALLY CROPS. 


By O. W. BARRETT, 


Chief of the Division of Experiment 
Stations. 


(From the Philippine Agricultural 


There is always grave danger in the 
one-crop system. No farmer in any 
country, unless conditions are excep- 
tionally favourable can afford to risk his 
future welfare and present prosperity on 
the basis of a single crop, since naturally 
that crop is always more or less under 
the influence of great fluctuations in 
demand, of severe changes in climate, and 
of injurious fungus or insect pests. The 
rice shortage, which at present so 
seriously affects not only the Philippines 
but all the countries from Shanghai to 
Sumatra, serves as an illustration of 
this principle. In the Philippines, how- 
ever, this shortage is undoubtedly more 
severe in its effects upon the poorer 
classes than in countries like Cochin 
China, Annam, and eastern China, where 
ally, or auxiliary, crops greatly relieve 
the situation. In nearly all the countries 
of the Far East, with the exception of 
the Philippines and perhaps the East 
Indies, soy beans and sorghum enter 
largely into the daily ration of the 
reople throughout the greater part of 
the year. Maize is, to some extent, also 
coming to be a crop of considerable im- 
portance especially in northern China, 
but in none of the Far Eastern countries 
is this most potentially valuable of all 
known cereals used to the extent it 
deserves. The conservative spirit evi- 
denced towards. new foods, not only in 
the Far Hast but in all parts of the 
world, is largely responsible for the lack 
ofinterest in maize especially, and toa 
greater or less extent in several other 
cereals and legumes. 


MAIZE. 


Wher we reflect that outside of the 
Western Hemisphere and Europe there 
are comparatively few agricultural 
peoples who know how to plant corn, 
and still fewer who know how to prepare 
it for the table, we can appreciate, in a 
measure, the deplorable disfavour with 
which this king of the cereals has been 
regarded. But times are changing, how- 
ever, and within a few years itis very 
likely that maize in its many types will 


very largely replace such cereals as rice, — 


barley, etc., covering, as these types do, 
a great range in agronomic possibilities— 
some being adapted to very hot and 
moist regions and requiring six to eight — 
months to mature, others adaptez ta 
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cold climates and shallow soils and 
ripening in sixty, or even fifty, days; 
moreover, some varieties are very rich 
in starch, while others are rich in 
proteids; some three hundred distinct 
varieties are now under cultivation in 
the Americas and Hurope. 


Inthe Philippines the great fault in 
regard to maize seemsto be that the 
people using it do not appreciate the 
fact that it must be cooked at least 
twice as long as rice, Naturally a seed 
very rich in oily and proteid substances 
is more difficult to digest than one con- 
taining practically nothing but starch. 
If the Philippine people would realize 
that corn is really a better food than 
rice, kilo for kilo, and that the only 
thing necessary to make it both palat- 
ableand nutritious is thorough cooking, 
they would, I believe, enter upon a new 
era in the general welfare of the people 
as well as anew era in the general agri- 
culture of the Archipelago. There are, 

_of course, faults with the present system 
of cultivation of maize in the Philippines, 
and again there is chance for great im- 
provement in the varieties now used, 
which can be brought about either by 
the introduction of new varieties from 
abroad, or by the up-breeding of the so- 
called native sorts, or by both. 


A new feature of the case is presenting 
itself; the leaves of maize may be 
stripped from the stalks as soon as the 
seed has begun to harden in the ear, 
and these leaves when baled form a 
valuable forage, which will find a ready 
market at the military posts where 
horses or mules are stationed. An 
American farmer in Nueva Heija finds 
that in his experience here this fodder 
excels all others. Thus the Philippino- 
farmer can not only supply his family 
and domestic animals with a most 
nutritious food and sell the surplus 
grain at a good profit, but he can also 
dispose of the heretofore practically 
unutilized portions of the plant, to wit, 
the leaves, tops, and husks. 


One feature of the maize question of 


i . the Philippines which requires attention 


on the part of both producer and the 
wholesale merchant is the storage of the 
grain in bulk. This matter is now being 
studied by the Bureau, and wemay say 
that there appears to be no great diffi- 
culty in storing the grain, provided that 


_ proper weevil-proof cylinders or tanks 


are used, and provided that the maize is 
thoroughly dried before putting into 
these storage receptacles. Mumigation in 
storage, while not always practicable 
for the small farmer, presents no serious 
difficulties to the merchant. 
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Soy BHANS. 


Probably every tourist who has visited 
any of the cities of Japan or China has 
noticed in the markets these peculiar 
blocks of a grayish white, jelly-like 
substance, and wondered whether they 
were really good to eat, but comparative- 
ly few have ever tried there the three or 
four varieties of vegetable ‘‘cheese”’ 
prepared from the soy bean.” Just across 
the China Sea our neighbours of Cochin 
China and Indo-China are now, and have 
been for a long period, relying to a con- 
siderable extent upon the soya or soy 
bean to give a variety in their diet. 


Experts in threpsology the new 
science of nutrition, seem to be 
in accord on the fact that in dietary 
matterstwo kindsof food are at least four 
times as good as one, and four kinds of 
food are probably eight times as good 
as two; in other words, it is physio- 
Icgically very unsafe for a human being 
to depend upon one, or even two, kinds 
of food. Most people are now familiar 
with the principles of this new science, 
and even school children know that the 
‘daily ration” must be “balanced” as 
to proteids and carbohydrates. 


The soybean contains comparatively 
little starch, but this lack is made up 
for by the very large amount of protein, 
or vegetable albumen, which is the basis 
of the so-called cheeses, or casein pro- 
ducts made from thislegume. By grind- 
ing the seed to a fine meal and dissolving 
this in water, a kind of vegetable milk 
is formed which may be passed through 
a coarse filter and then coagulated usu- 
ally with a minute quantity of some 
harmless mineral powder; upon coagul- 
ating, this ‘‘cheese” may be allowed to 
slightly ferment, thus forming a grayish 
or yellowish substance, or it may be 
dried rapidly without fermentation, or 
cooked and then partially dried. By 
the latter method a solid, very nutri- 
tious substance resembling goat’s-milk 
cheese is obtained. A kind of condensed 
milk and a sort of thick cream may also 
be prepared from a concentrated solu- 
tion of soybean flour. 


* At least five preparations are commonly 
made in Japan from the soy bean. These are 
natto, tofu, miso, yuba, and shoyu, 


Natto is prepared by boiling the beans in 
water for five hours to render them very soft. 
The hot mass is then wrapped in small portions 
in straw, and the bundles securely tied at both 
ends, are placed in a cellar in which a fire has 
been kindled. The cellar is then closed for 
twenty-four hours and the cooked beans allowed 
to ferment in the warm, moist atmosphere. The 
fermented product is a thick, viscid mass and 
has a peculiar but not putrid odour. 
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Recently the European food experts 
have realized the high nutritious value 
of the soybean and a factory has been 
established near Paris for the manufac- 
ture of various food products from this 
wonderful seed. Itis said that a new 
condensed ration tablet, which will be 
of great use to travellers and soldiers, 
has been put on the market; it is com- 
posed of soybean casein combined with 
several other substances and is believed 
to contain about the maximum of nutri- 
ment with the minimum of bulk. 


The Unites States has recently begun 
the exploitation of soybean culture and 
several results have already been attain- 
ed: first a variety, or rather a num- 
ber of varieties constituting a ‘‘ type,” 
have been introduced from Japan into 
the rice region of the southern States, 
and by growing these wet-land varieties 
after the main crop on the rice fields, 
the soil is considerably enriched by the 


Tofu, or bean cheese, is prepared as follows :— 
The beans are soaked in water for about 
twelve hours, and crushed between millstones 
until of a uniform consistency. The ground 
material is then boiled with three times its 
bulk of water for about an hour, and filtered 
through cloth. The filtrate is white and 
opaque, having somewhat the appearance of 
milk, It has, however, the taste and smell of 
malt. This milky liquid, to some extent, resem- 
bles cow’s milk in composition. 


The rroteinin soy bean milk is precipitated 
by adding the mother liquor obtained in the 
manufacture of salt from sea water, which 
contains considerable magnesium chloride. 
The precipitate is filtered off and formed into 
cakes with the hands. Itis eaten in the fresh 
state or frozen. In the latter case it loses part 
of its water. 


Miso is prepared from cooked beans, which 
are rubbed to a thick paste and fermented with 
rice-wine ferment. Miso is of two kinds, white 
and red, and to some extent resembles tofu. 


A sort of film forms on the surface of soy 
bean milk which in appearance suggests cream. 
This material is sometimes prepared in quan- 
tity by evaporating the milk, and when dried 
it is used as an article of food under the name 
of yuba, 


Shoyu is asauce prepared from a mixture of 
cooked and pulverized soy beans, roasted and 
pulverized wheat, flour, salt, and water. The 
mass is fermented with rice-wine ferment in 
casks for from one anda half to five years, being 
very frequently stirred. The resulting product 
is a moderately thick brown liquid. In odour 
and taste it is not unlike a good quality of meat 
extract, though perhaps a trifle more pungent. 
Under the name of soy sauce it has been known 
in India, and to some extent in Kurope, for 
many years.—(Extract from ‘‘Soy Beans as food 
for Man,” by C. Langworthy, Ph.D., 
Farmers’ Bulletin, No. 58, United States 
Department of Agriculture.) 
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nitrogen stored up in the soybean roots: : 


and by ploughing under the plants the — : 


texture of the soil is vastly improved, 
so that the yield of rice is remarkably 
increased; secondly, it is found that 
several varieties of soybeans contain 
from 15 to 25 per cent. of an oil which 
has various economic uses and the resi- 
due ‘‘cake” is a high grade stock food, 
this branch of the industry alone 
amounts to many thousands of dollars 
per annum; thirdly, it is grown as a 
silage crop, and although too coarse to 
feed green, it is run through the silage 
cutter and mixed with maize fodder, 
the two materials thus forming a much 
better ensilage than either would be if 
used separately. : 


Though a comparatively new crop 
outside.of the Far Hast, soybeans are~ 
being carefully studied and within a 
few years there will undoubtedly be, by 
the process of artificial selection, a 
goodly number of practically new — 
varieties; moreover, the number of 
secondary by-products to be derived 
from the grain will increase and become 
important items in commerce; ‘‘ Shoyu” 
sauce made from the soybean is now 
used, under various names, in both 
Europe aud America as a meat relish. 


The wet-land varieties of soybean can 
be grown on the irrigated rice fields 
throughout the Philippines, while the 
ordinary varieties should do well on soiis 
which would produce maize and similar 
crops. Being a legume, the soybean is 
not dependent upon vegetable matter 
for the supply of nitrogen in the soil so 
much as most other crops; when closely 
planted the growth is usually so rapid 
and dense that weeds and grass do not 
interfere toany great extent. Now is 
the time for the Philippine agriculturists 
to take up soybean culture in earnest, 
and to develop it in the same way even 
if not to the same degree, as our neigh- 
bours across the way have been doing 
for centuries. The fact that there are 
practically no seeds of this valuable crop 
at the present in the Philippines is a sad 
commentary on the progressiveness of — 
the Philippine farmers; but itis never 
too late to learn. 


SORGHUM, . 


Three or four distinct varieties of 
sorghum,commonly called “ batad,” have 
been cultivated for a considerable time 
in the Archipelago; however, because 
of the inferiority of the varieties grown 
here, as compared with the sorts grown 
in America, India, China, and Africa, 
this grain has not entered largely into © 
use here as a table grain. 


. 


The seedsof 
all varieties are excellent feed for — 


- poultry, and, of course, may be fed to 
_ pigsand cattle as well. The difficulty 
in using the small seeded varieties is 
largely in hulling, grinding, and freeing 

the flour from the ‘' bran.” 
-- Generally speaking, the sorghums re- 
- quire less rain during their growing 
season than the maize varieties. This 
fact, together with their very rapid 
growth and heavy yield of seed make 
the crop one which should be given 
= much more attention than it receives at 
present. While not so rich~in oil and 
gluten as maize, there is no question 
but that sorghum grain madeinto meal 
is almost as valuable for the table and 
_ for feeding domestic animals, poultry, 
ete., as the former. Throughout the 
entire Continent, as well as large dis- 
tricts in India, south and eastern Asia, 
these sorghums are very largely grown 
and in many districts they furnish the 
chief article of diet. At least 200 named 
sorts are grown in India and the number 
eultivated from the Sudan to the 
Kalahari desert is probably not less 
than 50, and may be nearly 100. The 
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: writer once measured stems in a field of 
sorghum grown by the Ronga Kafirs of 
Mozambique and found that some of the 
____ stems were about 6 metres (over 19 feet) 


-  inheight. As grown by the Kafirs in 
Hast Africa the plants run very largely 
- to stem instead of seed; through too 
close planting, but even under adverse 
conditions a yield of grain in the fields 
of these savage tribes is probably twice 
or three times the yield of maize on the 
same area. One of the types, or groups 
of varieties, of the sorghum are now 
known as ‘‘kafir,” on account of their 
origin among the Kafir tribes of south- 
east Africa. Hastern China has furnished 
another class of sorghums known as the 
— **kowliangs;” these are rapidly gaining 
favor in the great sorghum belt of the 
Middle and Western States. Another 
type, comprising the ‘‘ durras,” are sup- 
posed to have originated in Egypt and 
the Levant; still another group, the 
_ “milos,” are largely grown in India, 
Nearly 350,000 hectares of land are 
now planted in sorghum in the State of 
_ Kansas alone, while Oklahoma has prob- 
_ ably about thesame amount. The yield 
of the grain sorghums of America is 
from 25 to 45 bushels (750 to 1,000 liters) 
per hectare; the value of the grain is 
___ about 80 to 90 centavos per bushel (23 to 
8 centavos per liter), which gives a 
hectare value of about P 30 for the grain 
_ alone. The yield of forage is about 7 to 
8 tons per hectare. 
_ New varieties are continually appear- 
‘Ing on the American market, largely due 
tO artificial selection on the part of 
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intelligent farmers who have learned 
the method from their experience in 
growing corn and other grains; and in 
this they have been very largely 
assisted, of course, by the various ex- 
perimental farms and stations of the 
Department of Agriculture. 


The proportion of seed to the weight 
of the entire plant is gradually in- 
creasing, ‘‘One plat of milo at the 
Dalhart experimental tarm, Texas, in 
1908, yielded 47'2 per cent. of its weight 
in grain,” 

The Bureau of Agriculture has grown 
sorghum for several seasons at the 
Alabang stock farm, with uniformly ex- 
cellent results. However, it is proposed 
to introduce a considerable number of 
better varieties from America and 
other countries and to try them out 
at the various experiment stations 
of this Bureau during the coming 
year. Some of the varieties which 
are suitable only for forage will be 
tested at the various forage testing 
stations, under the direction of Col, 
J.C, Gresham, of the quartermaster 
department, United States Army. It 
should be remembered that sorghum 
gained its prominence in America not so 
much through the yield of grain as from 
the fact that some of the first varieties to 
be introduced were very rich in sugar, 
and are still used. to some extent, in the 
production of sorghum syrup; unfor- 
tunately it is difficult to crystallize this 
syrup, sothat it is probable that no 
sorghum will ever be able to compete 
with cane and sugar beets. 


Among other crops which should be 
grown in the Philippines to break up 
the single-crop idea—which has unfor- 
tunately held such a prominent place 
in Philippine agriculture—may be 
mentioned the following : 

Peanuts, inferior varieties of which 
are grown to some extent in nearly all 
provinces of the Archipelago. 


Taro, or gabe, inferior varieties of 
which are grown to a limited extent, 
especially in the visayas. 3 

Yautias, which were introduced by 
the writer and Mr. Wm. S. Lyon from 
tropical America in 1904, but which have 
never received more than a small frac- 
tion of the attention they deserve as 
first class root-crops. 


Cassava, a few varieties of which are 
cultivated to a slight extent in some 
districts, but which are seldom used 
as they should bein the preparation of 
dried flour, tapioca, etc. 


Yams, or ubis, which are recognized as 
valuable foods throughout the tropics, 
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but generally speaking, only inferior 
varieties of which are used, and then 
mostly by the savage tribes in this 
Archipelago. ; 


Beans, the lack of interest in which is, 
according to dietitian, largely responsi- 


ble for many of the physiological evils. 


and probably some of the diseases 
occurring throughout the Archipelago. 


Cowpeas, which are grown to a limited 
extent, but which for various reasons 
are not sufficiently well known, 


And last, but not least, the coconut 
could be utilized as human food to a much 
greater degree and in more ways than 
at present, It is said that ‘‘one ripe nut 
per meal per man is enough,” 


ARROWROOT—ITS CULTIVATION 
AND MANUFACTURE. 


By THE EDITOR, 


(From the Queensland Agricultural 
Journal, Vol. XXVIII., Part, I, 
January 1912.) 


Although several papers on arrow- 
root growing and on the manufacture 
of the commercial starch have from time 
to time been published in the earlier 
issues of the ‘‘Queensland Agricultural 
Journal,” yet, as the present-day subs- 
cribers are unable to obtain copies of 
those journals owing to their being out 
of print, it is deemed advisable to collate 
allavailable information on the indus- 
try and present it in pamphlet form 
to intending arrowroot-growers, from 
many of whom inguiry is being fre- 
quently made as to the prospects of the 
industry in Queensland. 


Itis now over fifty years since the 
industry was first established by the 
late Mr. George Grimes at Oxley Creek, 
where he erected the first machinery 
for manufacturing arrowroot on a com- 
mercial scale. As soon as this took 
place, the writer who had been growing 
arrowroot in the same _ district and 
manufactured it with most primitive 
appliances, as will beshown later on, 
entered more largely into the business 
of cultivating the plant, and abandoned 
the manufacture in favour of supplying 
Mr. Grimes’ mill with the raw material, 
to their mutual benefit. 


The bulbs were sold at £2 10s. per ton, 
and on the then virgin scrub soils bet- 
ween Oxley Creek and Rocklea (then 
known as the Rocky Water-holes), and 
on the Brisbane Hiver, the yield was 
enormous. Two varieties were grown 
at that period—the Bermuda or Maranta 
grundinacea; and the large purple 
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variety, Canna edulis, called in the 
West Indies ‘ Tous-les-mois.” These 
differ materially from each other both 
in habit of growth and in size, shape, 
and colour of the bulbs. ; 


The Bermuda plant is diminutive, 
rarely attaining a greater height than 
from 8to4ft, The blossom is white, 
and the tubers, which cluster round the 
roots, are also white, with athin shiny 
skin and bare of rootlets. They adhere 
to the roots of the plants much in the 
same manner as potatoes, and are 
neither very large nor numerous. The 
starch yielded by the Maranta is of 
excellent quality and usually commands 
a higher price in the English market 
than that of Canna edulis. How little 
actual difference there is between the 
product of the two varieties is indicated 
by the following analysis, taking the 
best Bermuda arrowroot at 2s. per Ib, 
and the Queensland arrowroot (Canna 
edulis) at 3d. per lb:— 


Bermuda Queensland 


Arrowroot, Arrowroot, 
Moisture... 13:00 to 16'50 17°36 
Starch ... 82'24 81°52 
Ash 0°124 0°142 
Proteids 0:052 0:078 
Fibre 4:09 to 1:20 0°90 


The result is, therefore, chemically, 
about the same, particularly in regard 
to starch, which is the chief constituent. 
There is a little more moisture in the 
Canna, and more fibre in the Maranta. 
Under the microscope, the Canna arrow- 
root shows a more silky texture, and the 
grains are slightly coarser. _ 


The reason why Maranta has never 
become popular in this State is that it 
does not yield one-quarter the weight of 
bulbs, nor is the starch content equal to 
that of Maranta grown elsewhere, be- 
sides which the excess of fibre in this 
variety makes the matter of treatment 
mere difficult, 


A remarkable point about the sale of 
Queensland, or ‘‘ Australian Arrowroot”. 
as it is called in England, is that it can- 
not be sold in Great Britain without 
some qualifying term attached, such as 
‘*Queensland” or ‘‘ Australian” arrow- 
root. How this has come about is 
rather interesting. When the Drugs 
and Food Act was passed by the Im- 
perial Parliment, it was specified that 
‘* Arrowroot is the product of the plant 
Maranta arundinacea.” That is what 
Bermuda and Mauritius arrowroots are 
made from. Manufactured arrowroot 
from the Canna edulis was then practic- 
ally unknown in Great Britain. I have 
shown about what little difference there 
is between the two. It has actually 
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“and about 1 in. diameter. 
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Pe been stated that Queensland arrowroot 


is an adulterant! Whereas it is gener- 
ally conceded that, so far from that, it 
is preferable as a food to the Bermuda 
product. The purple variety, which is, 
as said, exclusively cultivated in Queens- 
land, grows to a great height, often 
rising to 8ft. or9 ft. It has very large, 
broad ribbed leaves; and as many as 15 
to 20 stalks rise from a single stool, each 
stalk represerting a large bulb, In the 
flowering season the plant sends up a 
long, straight spike, from the head of 
which bursts a beautiful buneh of bright 
scarlet flowers, having the appearance 
of those of the common Canna known 
as ‘‘Indian Shot” but far larger. The 
seeds do not often mature, however, as 
do those of the Canna family generally. 
The bulbs from which. the arrowroot of 
commerce is prepared form a compact 
mass on and near the surface of the soil, 
and so prolific is the plant that I have 


dug from a single stool as much as 60 lb. 


and even 80 lb. weight of bulbs. 


METHOD OF CULTIVATION—SOIL AND 
CLIMATE. 


It does not follow that because there 

are, at present, only one or two princi- 
pal centres of arrowroot manufacture in 
Queensland, therefore the plant will 
thrive only in these localities, which are 
mainly located on the South Coast line, 
at Pimpama Coomera and Ormeau. On 
the contrary, it grows luxuriantly on 
-all the coast lands—from the Tweed 
River in the far South to Cooktown in 
the far North. As to soil, it prefers the 
rich alluvial serub lands on river and 
ereek banks, but does very well also on 
the deep black soils of open country. 
This refers to the purple variety. The 
Bermuda plant prefers a more sandy 
loamy soil, deep, with no clay subsoil. 
The writer grew both varieties at Oxley 
on the newly-cleared scrub land border- 
ing that creek, and found that the 
Maranta (Bermuda) did not thrive well 
on the rich soil, many plants producing 
only two or three tubers, 6 or 7 in. long, 
The purple 
Canna, on the contrary, grew most 
luxuriantly, and produced an enormous 
quantity of bulbs, which found a ready 
sale at Mr. Grime’s miJl, then located 
on the Brisbane River, 


The climate and rainfall iv the dis- 
tricts named were exactly suited to the 
well-being of the plants, and it is 


worthy of note that no insect or fungoid 


pests were ever observable either on 
eaf stem, or bulbs. It follows that a 
deep, 


- moderate rainfall are all that is needed 


to ensure a good crop, 
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CULTIVATION. 


A visit to some of the arrowroot 
farms serves to show that there is a 
similarity among them all, both in pre- 
paration of the land, planting after 
cultivation, and harvesting. 


Where planting takes place in newly 
burnt-off scrub land, the innumerable 
stumps, of course, occupy so much of the 
surface as to preclude any ploughing. 
It then becomes necessary to dig holes 
with a sharp mattock or hoe which will 
cut the roots of the felled trees with 
which the ground is matted. The rows 
should be about 6 ft. apart with 4 ft. 
6in. between the holes; but owing to 
the presence of stumps, very little re- 
gularity can be observed, and the 
planter must do the best he can as to 
distances between plants. On open 
cleared lands, where the plough can be 
used, the proper distances can be obser- 
ved, The land, in the latter case, should 
be thoroughly well ploughed, harrowed, 
and pulverised. Then shallow drills are 
drawn with the plough about 6 in. deep, 
and at the regulation distance of 4 ft. 
6 in. apart single small bulbs are dropped 
and covered by turning a furrow over 
them on each side, On very rich new 
land, the best results have been obtain- 
ed by placing the rows 8 ft. apart. As 
the land becomes poorer, the rows may 
be closer together, but should not be of 
a less width than 6 ft. [saw a field lately 
at Pimpama, on what was once an old 
sugar plantation (Ormeau), in which the 
rows were 6 ft. apart, yet in the month 
of April the plants had spread to such an 
extent that it was difficult to walk bet- 
ween them. 


When the plants are above ground, 
they must be kept clean as in the case of 
other crops, and by the time they are 
about 3ft. high they will want little 
further cultivation beyond throwing up 
a furrow against the roots-hilling up, in 
fact, as with potatoes. From this time 
forward, the heavy foliage will soon 
have covered the ground, thus effectually 
preventing the growing of weeds. 


The planting season extends from 
August, after the last frosts to the end 
cf November and even up to January in 
some late localities. When full grown, 
a field of Canna presents a very pretty 
sight, the broad leaves of dark-green 
giving a fine impression of richness and 
contrasting vividly with the numerous 
scarlet blossoms to be seen on the plants. 
From six to eight months—the latter 
term as a rule—bring the crop to matur- 
ity, and a little frost is then beneficial 
by shrivelling up the tops and concen- 
trating the starch in the bylbs. Suppos: 
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ing the crop ready to harvest in July or 
in the beginning of August, when one or 
two frosts have touched the plants, the 
manufacture should be at once begun 
and carried on until the end of October. 
If the work is protracted into the spring 
months, the bulbs begin to shoot, and 
the yield of starch is consequently les- 
sened in quantity and deficient in 
quality. 
HARVESTING. 


When the bulbs have come to maturity 
—that is, in from eight to nine months 
after planting—and when the plants 
have, as stated above, had a touch of 
frost, thenis the time to commence the 
harvest. Mr. D. Lahey, ina paper entitled 
“When to harvest Arrowroot,” said :— 


*“A good test for ascertaining when 
arrowroot is ready for digging is the 
following :—Observe the outer leaf of 
the bulb, A triangular slit_ will be 
noticed pointing downwards. If theslit 
appears white, the bulb is still immat- 
ure, but as soon asit turns purple the 
crop may be harvested. Arrowroot may 
be left to stand over for two seasons, as 
in the case of sugar-cane.” : 


The latter statement is important, for 
it has happened in some cases that, when 
the crop was larger than the available 
mill power was capable of dealing with, 
the growers turned their cattle into the 
field. Had the crop been held over, it 
might have been possible to get it in 
during the next season, and thus avoid 
a great deal of extra labour. j 


When harvesting, the stalks are first 
cut down with a hoe, cane knife, or reap- 
ing hook. Thestool is then dug up with 
a strong mattock or a stout-eyed No. 3 
grubbing hoe. A spade or fork is quite 
useless for the work, as the stool hasa 
strong hold of the ground, in addition 
to which the bulbs of Canna edulis 
cling firmly together by the masses of 
the rootlets proceeding from each bulb. 
When free from the soil, the bulbs must 
be separated, and all earth adhering to 
them knocked off. As soon as dug, they 
must be carted to the mill; therefore, it 
is well not to take up more than can be 
operated on each day. Every day’s ex- 
posure to the weather or to the hot sun 
has an injurious effect upon the colour 
of the manufactured starch. 


The average return of a good crop is 
about 30 cwt. of starch, or five to six 
times the quantity in tons of bulbs. 
Hrom 12 to 20 tons per acre have been 
dug from a field in which the plants 
were set at distances of 5 ft. between the 
- plants in rows 6 ft. apart. It goes with- 
out saying that the yield will vary ac- 
cording to soil, locality, season, good or 


‘ 
{ 
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bad cultivation, and proper washing, ; 
grinding, and drying appliances; but, — 


as a general rule, the yield of starch may 
be set duwn at from 15 cwt. to30 cwt. per 


acre, although under most exceptional _ 


circumstances, itis recorded that as much 
as 4 tons of finished arrowroot per acre 
have been obtained. I cannot, however, 
vouch for this statment, 


MACHINERY AND MANUFACTURE. 


The machinery employed in the manu- 
facture of arrowroot in the very early 
days of agriculture in Queensland was 
as primitive as that used by the ancient 
Britons for pounding grain or by the 
Australian natives for crushing the 
seeds of nardoo. The first growers made 
use of a grater made by punching holes 
with a nail in a piece of kerosene tin. 
Gradually improvement. crept in, until 
a hand machine was constructed by the 
writer which much accelerated the 
work, but was still only a makeshift, 


Since that time modern machinery has 
been introduced capable of turning out 
from 10 cwt. to 30 cwt. of commercial 
arrowroot per day. Such a plant may 
be thus described :— 


Motive power, a 6 to 10 h.p. engine, 
root washers, carriers, grinding mills, 


cylinders, elevators, rotary sieves, 
shaker sieves (two), chute patent 
circuitous trough (for which Mr. Lahey 


holds a patent), agitators and sieves, 
centrifugals for draining, tables, and 
calico for draining. 

The whole of the work, after the 
tubers have been raised to the highest 
point of the building, is effected by 
by gravitation. The tubers (or roots as 
they are erroneously called), as they 
come from the field, are tipped from the 
drays on to the carrier, whence they are 
automatically carried to the tuber- 
washing trough, Running through the 
centre of this is a spindle with diagonal- 
ly inserted pegs of sufficient length to 
clear the bottom and sides of the trough 
by about 1 in. Here the bulbs are 
thoroughly cleaned of all dirt, stones, 
é&c., and they are then passed on to the 
grater, which is a large, wooden 
cylinder covered with perforated iron 
burred, on to which the bulbs drop from 
a hopper. <A stream of water pours 
upon this continuously from above, and 
the pulpand starch held in suspension 
pass on toashaking sieve. From this the 
farina and water pass toa second sieve, 
the pulp being ejected on the other side 
of the first sieve. On leaving this sieve, 
which is perforated withvery fine holes, 
the water and farina are shot into a 
large trough, where the latter soon 
settles at the bottom, 

j 


oie 
When a sufficient quantity for the 
_ day’s work has passed into the trcugh, 


the farina is allowed to settle firmly, 
and the water is gradually drawn otf 
through a series of taps till the farina 
is left in a solid mass at the bottom. 


Now, it will be seen that the surface 
of this mass is covered with a dirty 
slime. This is washed off and is put 
aside for pig food, as a certain amount 
of farina is stirred up with it, and it 
passes through a fine silk sieve into the 
next trough, leaving the first one clear 
for the following day’s work. After 


further skimming and washing the now 


almost clean product passes into the 
circular trough which runs right round 
the building. In this there is an 
agitator, something like the paddle- 
wheel of a steamer, which revolves and 
thoroughly stirs up the whole mass, 


When the agitation has proceeded for 
some time, the farina is once more 
allowed to settle, and a final superficial 
washing of the mass takes place. 


This process does away with all hand- 
washing—in fact, from the time when 
the- bulbs are emptied from the drays 
on tothe carrier, they are not handled 
in any way, except to cut off close 
enough in the field. 


The farina is finally dug from the 
circular trough, andis passed through 
a centrifugal machine to extract all 
possible moisture. It is then taken to 
the drying gronud, whereit is exposed 
to the sun on frames covered with calico. 
Should a shower of rain fall upon it 
whilst it is drying, the rainwater has 
the singular effect of turning the 
farina brown, when it has to be 
rewashed. Hence the weather must be 
carefully watched during the drying 
process. After being thoroughly dried, 
the farina, which is now brilliantly 
white, is bagged and put up in various 


forms for export. 
eich: 


Most mills are constructed on the same 
plan, and the process is practically the 
same in all. 


It may .be interesting here to show 
how the earliest arrowroot-growers 
manufactured the farina. 


The bulbs were well washed, and all 
roots pared off. Then they were grated 
by hand on a grater made of part of a 
kerosene tin punched full of holes, 
whose ragged edges served to reduce the 
bulbs to pulp. This was done over a 
tub of water, Two or three other tubs 
covered with calico were provided, and 
the pulp and farina were separated by 
working the hand round and round on 
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the calico, water being poured over the 
mass. The pulp, having been thus 
separated, was sent to the pigs, and the 
farina at the bottom of the first tub 
was well stirred and the water poured 
off, when the farina passed to the next 
tub, and so on for three or four wash- 
ings, when the clean farina was dried on 
calico frames. This process was neces- 
sarily a very slow one, but, as arrow- 
root was then worth Is. per |b., it was 


‘very remunerative. 


The writer improved upon this by 
constructing a primitive machine. 


A log about 2 ft. in diameter and 8 ft. 
long was hollowed out by axeand adze 
te form atrough. At the head of this 
trough was fixed a framework much like 
the wooden stand of a grindstone. A 
large wheel was then cut from a sound 
log 3 ft. in diameter and 1 ft. wide. Tin 
plates, turned into graters (which re- 
quired frequent renewal) by punching 
holes in them with a nail, were next 
nailed on to the edge of the wheel, to 
which a wooden axleand handle were 
fitted. The wheel, when placed in posi- 
tion, turned in the water with which 
the trough was filled. Above the wheel 
was a wooden hopper from which the 
bulbs dropped on to the wheel. This 
wheel was easily turned by one man, 
and the grated bulbs dropped into the 
water in the shape of pulp and farina. 
The latter gradually settled at the 
bottom, and the pulp was removed by a 
narrow-tined fork and by hand. After 
a short interval to allow the farina to 
settle down firmly, pegs were withdrawn 
from the lower end of the trough and 
the water drawn off. The farina was 
then dug out of the bottom of the trough, 
and was passed through calico stretched 
overatub. By hand-stirring and at the 
same time pouring on clean water, the 
whole of the farina passed through the 
calico into the tub, leaving the gross 
impurities behind. This operation was 
repeated three or four times until the 
arrowroot was perfectly white and free 
from eny foreign substance. 


After the last washing, it was placed 
on shallow trays or calico frames and 
dried in the sun, The arrowroot at that 
time (1863) was readily sold locally at 1s. 
per lb., and a small quantity sent to 
London brought ls. 6d. per lb. 


Such a machine to-day would only 
prove a source of loss to the grower, 


With the present up-to-date arrow- 
root mills, the whole process—from the 
digging of the bulbs to the drying of the 
prepared farina—occupies about twenty- 
four hours, 
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It will easily be understood, from 
what I have written about the process 
of manufacture, that it is of little use 
trying to manufacture arrowroot unless 
there is a plentiful supply of good clean 
water, 

One of the principle growers and 
manufacturers at Yatala, near Been- 
leigh, estimated that, when working his 
mill three days a week and producing 
about half a ton of arrowroot a day, 
24,000 gallons of water were used every 
eight hours. The refuse fibre and pulp 
are carted back to the fields and utilised 
as manure. 

Another grower stated that arrowroot 
gave a monetary return about equal to 
maize and potatoes; butit wasa surer 
crop. It would stand flooding that 
would kill potatoes, and dry weather 
would not affect it so adversely as it 
would corn, Both these troubles I have 
experienced, and can quite bear out his 
statement. 


YIELD AND VALUE OF CROP. 


The yield of commercial farina may 
be set down at from 1 to even 2 tons per 
acre and the price ranges from £16 to 
£20 per ton, Late market reports give 
the price in London at from 2d. to 33d. ; 
perlb. Bermuda being quoted in October, 
1911, at 1s. 7d. per lb, 

A considerable item of expense in the 
manufacture is the cost of firewood, 
seeing that it takes a cord of wood for 
each ton of tubers. The tubers contain 
from 20 to 30 per cent, of starch or 400 to 
600 Ib. of starch per ton of tubers. 


Cost OF MACHINERY FOR ARROWROOT 
AND CORNFLOUR. 


Such a mill as I have described would 
cost, according to capacity, from £500 to 
£1,200, exclusive of about £200 for the 
necessary drying and storage sheds. 
Where cornflour is made, the cost of a 
mill may run toover £4,000, owing to 
additional and more complicated mach- 
inery for producing, this product, 
although the process is much akin to 
the manufacture of arrowrrot. Briefly, 
the corn (maize)is first steeped in hot 
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water, and is then ground between large 
millstones, after which it passes through 
sieves into huge vats, when it settles, 
and the gluten remains on the surface. 
This gluten cannot be washed off with+ 
out the aid of chemicals. 


AREA UNDER ARROWROOT IN QUEENS- 
LAND, AND PRODUCTION. 


In the principal Arrowroot-growing 
districts above mentioned there were in 
1910, 866 acres planted, mostly in small 
areas. According to the Government 
Statistician’s annual report published in 
August, 1911, the yield of bulbs amounted 
to 4.275 tons—an average of 11°68 tons 
per acre—from 3,132 tons of which were 
produced 718,686 tons of commercial 
arrowroot; value, £7,744. The price of 
Queensland arrowroot has of late had a 
considerable upward tendency; and 
whereas the London price to the Queens- 
land manufacturer has been as low as 
£14 per ton, British Importers during 
the past year paid up to £80 per ton. 
This rise, which at the time of writing, 
appears to be permanent, has not failed 
to give a stimulus to the industry, and 
next year’s statistics in reference to the 
production may show a much larger 
area planted. 


In July, 1909, there were 241 acres under 
this crop, nearly all in the districts 
named ; and the yield amounted to 1,555 
tons of tubers, of which 1,197 tons were 
used forthe production of commercial 
arrowroot, the quantity of which was 
estimated at 300 tons, divided amongst 
the different districts as follow :— 
Pimpama, 100 tons; Coomera, 40 tons; 


- Yatala, 10 tons; Ormeau, 50 tons, and 


Nerang, 60 tons. The commercial arrow- 
root produced was only 246,064 1b. The 
Australian requirements are about 350 
tons annually, and, with the large 
increase in population by immigration 
and otherwise, this demand is constantly 
increasing, which means that, unless the 
area devoted to arrowroot cultivation 
is considerably extended, from 50 to 100 
tons have to be imported to supply the 
deficiency :— 


Imports, Exports. Production. 
Year. 
Quantity.} Value, | Quantity.| Value. | Quantity. Manutacues 

Lb. & Lb. £& Lr £ 
1905 2,240 12 597,825 5,489 758. 4,028 
1906 as ss i 491,771 3.949 759°, 3,639 
1907 on 78 1 658,619 5,389 497,591 3,292 
1908 108 1 560,105 5,792 480,620 4,018 
1909 82,032 886 218,614 3,250 246,064 3,882 
1910 * * ig * 718,636 7,744 


* Not Available, 


Vide page 217. Photo by H. F. Maemillan, 
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_ It will be seen from the above that, 
roughly, three times the weight of tuber 
was treated in 1910, as compared with 


the figures for 1909, with an equivalent 


increase in the marketable article, A 
great deal of the latter finds its way to 
the Southern markets, where it meets 
with a ready sale. There was only 
246,064 1b, made in 1909, which was a year 
of partial failure. During 1910 the quan- 
tity manufactured was 718,636 lb., but in 
these days of facile transport a commo- 
dity of a non-deteriorating nature does 
not glut the market or materially affect 
the standard retail price. Naturally the 
produce of one calendar year is dealt 
with commercially during the year fol- 
lowing; but the statement above, though 
only supplying figures to the end of 1909 
(those relating to imports and exports 
for 1910 not being available), shows that 
there has always been a considerable 
proportion of our arrowroot sent out of 
the State. 


BUTTER NUT. 


The Butter-nut, or Sonari-nut, known 
botanically as Caryocar nuciferum, is a 
handsome lofty tree, attaining a height 
of over 100 feet, bearing large lanceolate 
trifoliate leaves. It is a native of 
Brazil and British Guiana, and was intro- 
duced to Peradeniya in 1891. Here 
the tree grows luxuriantly, aud for the 
last two years has flowered freely, so 
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any time. The remarkable globular fruit 
is of the size of achild’s head, consisting 
of a brown woody shell, which when ripe 
contains four large kidney-shaped seeds. 
Each of these also is enclosed ina hard 
reddish shell, about four times the size 
of a Brazil-nut, and considerable force is 
required to break one open. The kernel 
has a pleasant nutty taste, and is 
esteemed in England for confectionery 
and fruitarian dishes. Sonari nuts are 
imported into Hngland from South - 
America, and may usually be seen in 
Covent Garden, or retailed in London 
at 3d. to ad. each. The tree thrives best 
in rich deep or alluvial soil. It is un- 
fortunate thacit takes so long to come 
into bearing, but it is a way many 
tropical trees have. (See Frontispiece.) 


H, F. M. 
KATURU MURUNGA. 


This remarkable vegetable is a small, 
quick-growing leguminous tree, known 
to botanists as Sesbania grandiflora, and 
to the Sinhalese as ‘ Katuru-murunga.” 
Both the tender leaves and flowers are 
used as a choice vegetable, the large 
fleshy petals of the latter being especially 
relished when fried, or used in soups or 
curries. The bark; leaves and flowers 
are also valued medicinally, The tree is 
known to the Tamilsas “ Agatti-keerai,” 
It is easily propagated by seed. 


that it may be expected to set fruit at H. F. M. 
TIMBERS. 
PRHSERVATION OF TIMBER. is dealt with, since proper seasoning not 


(From the Journal of the Board of 
Agriculture, Vol. XVIII., No. 10, 
January, 1912,) 


The increase in the durability of 
timber which may be brought about by 
the use of preservatives is a question of 
considerable importance in the United 
States in view of the large annual pro- 
duction of timber in that country, and 
the subject has engaged the attention 
of the Forest Service of the Department 
of Agriculture since 1902. Although the 
experiments carried out by the Forest 
Service were confined to the treatment 


‘of poles for telegraph and telephone 
_ purposes, many of the results are of 


interest to the English agriculturist 
from the point of view of estate 
management, 

Seasoning of Timber.—The question of 
seasoning necessarily requires consider- 
ation before the use of preservatives 


only prepares timber to receive the 
preservative treatment, but under cer- 
tain conditions may be in itself a means 
of increasing its durability. 


Contrary to general opinion, the Forest 
Service found the shrinkage taking 
place during the seasoning of poles to 
be very slight. amounting, in seasoning 
from green to air-dry condition, to 
about 0'l in 0'2in. in the circumference 
at the butt end, and from 1°15 in to 0'25 
in, in the circumference at the top end 
of poles. The loss in weight during 
such seasoning was found to be ordin- 
axily from 16 to 30 per cent. of the origi- 
nal weight, but in the case of yeliow 
pine of the western United States as 
much as 49 per cent. was lost during 
seasoning in from three to nine months. 

The rate at which wood seasons was 
found to depend chiefly on climatic con- 
ditions, timber cut during spring and 
summer becoming seasoned, as a rule, 
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much more rapidly than that cut in 
autumn or winter. Soaking the timber 
in water, the*degree of exposure to 
the air, and the method of piling the 
timber also affect the rate of season- 
ing. Timber which is seasoned rapidly 
is much more liable to split than that 
which is seasoned more slowly. In the 
latter case numerous small splits are 
formed, but these close again when the 
wood absorbs moisture, and apparently 
no detrimental effect is caused. If, how- 
ever, the wood seasons rapidly, wide 
and deep splits may be formed, which 
do not again close, and which not only 
decrease the strength of the timber, but 
materially hasten decay by allowing 
entrance of insects and fungi. 


Species. 


1 coat 
lb. 
Chestnut... a ba 26 
White cedar (Southern U.S.) — 
ae FF (Northern U.S.) 3'0 
Red Bs (Western U.S.) — 
Yellow vine ( ‘ Sit) 2:4 
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Application of Preservative with a 


Brush.—A very simple method of using 
a preservative is to apply it to the sur- 
face of the wood with a brush, but 
while experiments carried out in this 
direction by the Forest Service have 
given good results, this form of treat- 
ment does not present a complete solu- 
tion to the question of timber preserv- 
ation. It is especially useful, however, 
where the erection of even the simplest 
plant would not be justified, as the 
cost is very low. Creosote was applied 
hot to poles of chestnut, cedar and pine, 
and the average amount of preservative 
absorbed in each case is shown in the 
following table :— 


Absorption per Pole, | Length and Length 
——____—_______—__| Diameter of Treated, 
2 coats ole. 

lb. ft. in. = ft. 

4:7 30 x 7 6* 

4:9 80 x 7 6* 

44 80 x 7 6* 

65 40x 8 | St 

3° 40x 8 | Tt 


* Between 2 ft. and 8 feet from butt end. 


In these experiments a penetration of 
from }in. to tin. was obtained in sea- 
soned timber. With regard to chestnut, 
it is stated that in some cases failure of 
treatment was due to the tendency of 
the thin sapwood to scale off after ex- 
posure to weather and that better re- 
sults might have been secured if the sap- 
wood had been shaved off for a few feet 
above and below the ground-line, so that 
the preservative would be applied to the 
more firm heartwood. Applications of 
carbolineum, creolin and tar were also 
made with a brush, the absorption of 
tar by 6 ft. of pole being on an average 
about 7 lb. Care should be taken in this 
method to fill all splits formed during 
seasoning ; the preservative should not 
be applied when the surface of the wood 
is wet or when very cold. In most cases 
better results will be obtained by heat- 
ing the preservative before applying. 

Treatment by Immersion.— Immersion 
in a tank filled with preservative has the 
advantage, in common with the brush 
method of application, that the butt end 
only of poles can be treated, and the 
expense is avoided of applying the pre- 
servative to the portion above ground, 
which in many cases is_ sufficiently 
durable without treatment. The treat- 
ment consists in subjecting the timber 
to successive baths of hot and cold pre- 
servatives, these latter being thus 
driven into the wood by atmospheric 
pressure. Three methods of procedure 
are possible :—(1) After the timber has 


+ From butt end to height indicated. 


been held in the hot preservative for the 
required length of time, the heating 
may cease and without change the 
whole be allowed to cool; (2) the timber 
may be transferred from the hotliquid to 
another tank of cooler preservative ; and 
(3) the preservative may be changed, the 
hot being drawn off and colder preser- 
_vative run into the treating tank, The 
hot bath, as a rule, simply prepares the 
wood for treatment, absorption taking 
place, except in the case of very dry and 
porous woods, during cooling. 


The length of time during which the 
wood must be kept under treatment is 
dependent among other things on the 
species and condition of the wood. Thus 
where the sapwood is narrow and the 
heartwood difficult of penetraticn, the 
treatment should be discontinued after 
the sapwood has been impregnated ; and 


where the sapwood is wide, the period - 


of treatment must be arranged so as to 
avoid an unnecessarily large absorption 
of preservative. 


In the case of porous woods a relative- 
ly deep penetration is obtained as com- 
pared with the quantity of preservative 
absorbed by shortening the cold bath 
and removing the wood while the preser- 
vative is still fairly hot. Immersion of 
chestnut in creosote at a temperature of 
231° F. for four hours, gave relatively 
good results; while in the case of white 
cedar (Northern U.S.), little advantage 


was gained by prolonging the hot bath — 
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beyond three or four hours. Good re- 
sults were obtained by treating red 

cedar (Western U.S.) for two hours with 
hot creosote and one hour with cold creo- 
sote, although in this case longer treat- 
ments sometimes gave better results. 


As regards the condition of the wood, 
it was found that the drier the wood the 
more readily it may be treated. ‘The 
absorption of preservative by green 
timber is small and irregular, and the 
treatment of unseasoned timber is un- 
satisfactory in addition, on account of 
the liability of such wood to split in 
drying, and thus expose untreated wood 
to decay. Where it is decided to treat 
wood not thoroughly seasoned, the 
temperature of the hot bath of preser- 
vative should be high, about 215° F. to 
230° F'. Experiments carried out by the 
Forest Service on wood which had been 
soaked in water before seasoning showed 
that the wood was not rendered any 
more permeable to preservative by such 
treatment. 


The Forest Service found that the 


sapwood of nearly all the common ~ 


species of wood of the United States 
could be successfully impregnated by 
the open-tank process; while, on the 
other hand, the heartwood of many 
species could only be _ successfully 
treated by artificial pressure. The 
-absorption of creosote by poles of 
various woods was found to be as 
follows, 6 ft. of the butt end being 
treated in each case :— 


: Absor- Penetr- 
Species. tion. ation. 
per Pole. 
lb. in. 
Chestnut ae 21°5 0:3 
White Cedar (Nor- 
thern U. S.) er 48°4 0°5 
Red Cedar (Western 
eu), S. est 39'5 0:8 
Yellow Pine(__,, 
U.S. 81°4 3'1 
Lodgepole Pine 84:0 1:0 


Increased Durability as a Result of 
Treatment.—The results of tests indicat- 
ed that an average increased life of at 
least three years may be expected from 
applications of preservatives with a 
brush. The cost of applyéng two coats 
creosote to 6 ft. of pole (including cost of 
labour) is estimated on the average at 
about 10d., and it is computed, thers- 
fore, that if the pole has an increase of 
life of one to two years the cost of treat- 
ment is amply repaid. 

The application of creosote by the 
tank method will, it is stated, so preserve 
the butt end of the pole that the life of 
the pole will be the life of the top, and 
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no data as regards the life of that part 
of the pole which is above ground are 
possessed by the Forest Service, since 
replacements are commonly made because 
of the failure of the portion immediately 
above and below the surface. It is 
estimated, however, that the life of 
chestnut is increased by six years, white 
cedar by eight years, red cedar by ten 
years, yellow pine by seventeen years, 
and lodgepole pine by fifteen years. 
The total cost of treatment with creosote 
by the tank method of 6. ft of pole is 
given as follows:—Chestnut, 38s. 3d.; 
white cedar, 4s. 4d.; yellow pine, 6s, 9d.; 
red cedar, 5s. 7d.; lodgepole pine 5s. 2d.; 
and the annual saving per pole, after 
deducting cost of treatment, is computed 
as follows :-- Chestnut, 74d.; white cedar 
6d.; red cedar ls. 6d.; yellow pine, 9s; 
lodgepole pine, 4s, ld. It will be noticed 
that preservative treatment pays better 
where the wood has very little natural 
durability than where it has naturally 
a large durability ; the use of the wood 
for poles, posts gates, &c., which would 
otherwise be unsuitable is thus rendered 
possible. 


FORESTS AND DROUGHT. 


(From the Indian Agriculturist, 
Vol. XXXVI., No11, November 1, 1911.) 


We dealt several months ago with an 
important article on the influence of 
forests on floods, which appeared in the 
Indian Forester. The conclusion arrived 
at by the writer was that, whatever, 
their effect upon the rainfall, forests do 
unquestionably affect the violence of 
floods and minimise the destruction 
eaused by them on steep hillsides. In 
the current number of the same public- 
ation appears a highly interesting con- 
tribution dealing with ‘‘ The Influence 
of Forest on Drought,” a subject of ex- 
ceptional moment to India. The beliefs 
of the Forest Officer who holds the tenets 
of the European schools are described 
at the outset. He contends that forests, 
especially in mountainous regions, store 
the waters that fall from the clouds, 
preventing their too rapid surface flow, 
minimising their evaporation; and giving 
them gently off in the shape of perennial 
springs and rivers with an equable flow. 
The absorption of the rainfall into the 


- ground is facilitated by the roots of the 


trees, which break up the soil; and it is 
maintained that while 6 per cent. of the 
rainfall percolates more than two feet 
into the soil in land bare of trees, 60 per 
cent. does so in the case of forest lands 
which are covered with vegetable mould, 
Another point of importance is the fact 


Timbers. 
that evaporation inside a forest is half 
that which proceeds outside, and conse- 
quently alarge amount of moisture is 
retained for future use. Notwithstand- 
ing what appeared to be overwhelming 
evidence to the contrary, however, 
the Weather Bureau of the United 
States issued a statement some time ago 
that ploughed fields will hold water 
quite as wellas the ordinary mould of 
forest, and that it is believed that there 
is no evidence that deforestation has 
ever augmented droughts. In order to 
controvert this statement the writer in 
the Indian Forester marshalls evidence 
which appears to be irrefutable. He 
explains at the outset that by drought he 
does not mean failure of the rainfall 
but rather the failure of the water- 
supply, whether it is derived from wells, 
springs or rivers. Mr. Curtis Guild, an 
eminent authority in the United States, 
declares without hesitation that the 
experience of China, France, and of 
Spain is that the denudation of forest 
clad hills has led to a succession of 
- freshets and droughts on what were 
once fertile slopes, and, save where re- 
forestation has been carried out, has 
reduced the agricultural population by 
sweeping away the very soil itself. 
Observations made by Mr. de Rothen- 
bach, director, of the water service of 
the city of Berne, show that the springs 
from which the supply is derived are 
sheltered by a mass of forest. .The con- 
sequence is that the springs have a 
regular and constant flow and during 
dry seasons the forest gives out slowly 
the water thatit has stored up during 
the rains. Professor Huffel again des- 
eribes in his “‘ Economic Forestier” ex- 
periments conducted by the Swiss 
central station of forestry research with 
the object of comparing the flow of two 
water-courses, one emarating from a 
basin containing only eighteen per cent. 
of forest area, and the other with a 
forest area of ninety-one per cent. It 
has been verified as the outcome of the 
investigations, first, that at the time of 
the maximum of high water tne channel 
of the deforested region carries 80 to 50 
per cent. more water per unit of surface 
than the wooded region. The next propo- 
sition established is that after dry 
periods of long duration, the springs of 
the deforested region dry up completely 
and the bed of the stream becomes dry, 
while, on the other hand, the stream 
trom the forest region gives at least five 
jitres of water per second. There is 
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much more evidence from Europe, but 
it will be of more interest to examine 


the results of the enquiry lately held at 


the instance of the Government of India 
into the influence of forests on water 
supply in this country. The investi- 
gation has not been carried out for a 
sufficient period of time, but a number 
of notable facts have been brought to 
light. In Berar, for example, the des- 
truction of forests in the Melgkat has 
necessitated the stills used for the ex- 
traction of Rusa oil being located lower 
down the stream, in consequence of the 
lack of water at the spots where they 
were previously placed. A number of 
statements bearing on the theory that — 
forests have an important effect on the 
area available for cultivation are forth- 
coming from Burma, while a comparison 
has been effected in Bengal between two 
rivers, the one flowing through a forest 
area andthe other with its catchment 
area deprived of protective verdure. 
These rivers are the Koina and Rora in 
Singbhum, both 380_to 45 miles in length. 
The Koina drains an expanse of country 
of which 80 per cent. is reserved forest, 
and it holds a plentiful supply of water 
throughout the year. The Rora, on the 
other hand, passes through a_ region 
which has been almost entirely denuded 
of trees, with the result that its water 
runs low in the winter andin the hot 
weather disappears. The committee ap- 
pointed in 1908 to report on the denuda- 
tion of forests in Chota Nagpur and 
Orissa, again showed that there had 
been deplorable destruction of forest in 
Manbhum, Ranchi, Singbhum, Sambal- 
pur, and Orissa, which was secured by 
over-exploitation by contractors, exten- 
sion of cultivation, wasteful and reckless | 
cutting by villagers, fires, and over- 
grazing. The Committee found that the 
subsoil water level is very low in most 
parts of Chota Nagpur, and in Ranchi 
wells 40 to 50 feet deep dry up at the be- 
ginning of the hot weather. In the 
opinion of the investigating body, more- 
over, it was proved that the streams in 
Government Forest reserves last longer 
through the dry season than streams of 
similar size in denuded areas. In view of 
these facts and of the other evidence 
adduced, the writer of the article is fully 
justified in nsaintaining ‘‘ that forests do 
play an all-important part in preserving 
moisture and in ensuring an equable flow 
in springs and rivers,” and that their 
destruction leads to results of a .most 
undesirable character. 


THE PRUNING OF ROSES. 


(From the Gardeners’ Chronicle, No. 1, 


303.—Vol. L., December 16, 1911.) 


The N. R. S. have recently issued to 
their members the third edition of the 
Handbook on Pruning Roses, containing 
directions for pruning some 1.200 to 
1,300 varieties of Roses. The book follows 
very much on the lines of its pre- 


decessore, and it is only necessary to 


notice the modifications that have been 
made in the present edition. In the 
earlier instructions for pruning the 
Ordinary garden Roses, that is to say, 

P.’s, H. T.’s, and Teas, the three illus- 
trations showing the unpruned Rose 
which appeared in former editions are 
now generaily omitted, no doubt with 
the object of saving space, and in view 
of the fact thatin the illustrations show- 
ing the pruned plant the parts that 
have been cut off are shown in dotted 
lines, so that the size and features of 
the unpruned plant may be gathered 
from them. 


The drawings illustrating the instruc- 
tions for pruning, instead of facing the 
instruction to which they relate, are 
now collected together in pairs, so that 
each of the pair faces the other; the 
pair of illustrations in most cases re- 
presenting the different ways of pruning 
the same Rose for exhibition and garden 
purposes. The advantage of this alter- 
ation is not, at first sight, very obvious. 
It would seem generally more con- 
venient to have the instruction placed 
opposite the drawing illustrating it, but, 
probably, the object may have been to 
bring into sharper contrast and accen- 
tuate the difference between pruning 
for exhibition and for garden purposes. 


The book now contains two very clear 
drawings showing how to prune dwarf 
Tea Roses. In the previous editions, 
the only drawings illustrating the prun- 
ing of dwarf or bush Roses had probably 


been taken entirely from hybrid per- 
- petuals, and many members had found 


themselves ata loss when they tried to 
apply the methods shownin drawings 
which illustrated the rather stiff and 
upright habit of these varieties to the 
Roses of a more spreading and branching 
habit of growth, such as is generally 
found to be the case among the Tea 
Roses. The illustrations, now inserted 
inthe Pruning Book,show how to deal 
with Roses of this branching type. 


The instructions for pruning the 
summer fiowering, climbing Roses con- 
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THE ROSARY. tained in the Multiflora scandens and 


Wichuraiana groups have been entirely 
revised and rewritten (see Instructions 
XXV. and XXXYV.), and as these are 
both clear and concise, there should be 
little difficulty in following them, or in 
understanding the reasons for the oper- 
ations suggested, The directions as to 
the time of pruning especially in the 
case of the Wichuraianas, raises a 
question of some interest, which is, 
perhaps, scarcely yet settled. At the 
head of the instruction we find: ‘‘ Prune 
as soon as possible after flowering them 
well over”; while later onit is stated: 
“The Pruning. ...may be done as 
soon as the flowering is over, and should 
be completed by the autumn or early 
winter.” Now, nearly all the Wichurai- 
anas have finished flowering by the 
middle or end of August, and some 
earlier, and admitting that the pruning 
of these Roses ought to be completed 
before the spring growth commenced, 
the problem is whether it is better to 
prune in August or early winter, say 
about Christmas time. The advantages 
of August pruning are, first, that we 
allow the young growths on which we 
are to depend for flowers next year all 
the sun and air they can get for ripening 
the wood, second, that we are able to 
get rid of the loose, surplus growth of 
summer, and make pillar or pergola neat 
and tidy inthe autumn garden, and, 
third, that we have probably pleasanter 
weather for performing the operation. 
The disadvantages of August pruning, 
which operate in favour of deferring the 
operation till Christmas, are that we 
suddenly cut off, in August, an enormous 
mass of foliage which must cause a 
check to the nutrition of the plant; we 
missthe chance of obtaining the occas- 
ional autumn flowers which, in some 
seasons, may be intermittently produced 
up to Christmas (itis curious that in 
the autum following the hot summer of 
1911 we seem, at least in some places, to 
have less of this intermittent autumn 
flowering than is usually the case), and, 
what is, perhaps, more important than 
anything else, we lose the rich autumnal 
effect produced by many Roses of this 
class, Dorothy Perkins, for example, 
when the foliage darkens and begins to 
turn a russet-red in the autumn frosts. 
It is quite likely that not only do we 
want further experiment and observation 
to settle the question, but also that the 
one method may be best for one position 
or use to which the Rose is put, and the 
other for other positions and uses, 
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Since the last edition, the names of 
nearly 200 Roses have been added to the 
list at the end of the book, which gives 
for each variety a reference to the 
instruction suitable for its treatment. 
This. list is interesting from another 
point of view, forit is probably a fairly 

= 


complete enumeration of the Roses now 
commonly cultivated in gardens. Taken 
all round, this little book is, perhaps, 
one of the most useful and generally 
appreciated of the National Rose So- 
ciety’s publications.— White Rose. 


PLANT SANITATION, 


NOTES BY THE GOVERNMENT 
ENTOMOLOGIST. 


E. ERNEST GREEN, F.E.S, 


EEL-WORMS.—Some tea seedlings have 
been sent in from the Ambawella dis- 
trict, with the characteristic symptoms 
of eel-worm infection. The collar and 
tap-root are irregularly thickened and 
rugose, the bark being of a corky tex- 
ture, with many decaying cavities, On 
stripping off the diseased bark of these 
“roots many eel-worms are exposed, some 
of them in the encysted condition of 
Heterodera, but others of a worm-like 
form, 

My correspondent reports :—“‘In my 
nurseries the leaves of the small plants 
turn yellow, and—when such plants are 
pulled up—their tap-roots are found to 
be eaten through. No big plants suffer. 
This disease runs right through some of 
the beds.” 


In the ‘ Tropical Agriculturist’ of July 
and August, 1909, a similar attack is des- 
cribed, and photographs of the injured 
roots of tea seedlings are shown in the 
November number of the same volume. 


This pest, so far as tea is concerned. 
appears to be confined to quite young 
plants. As soon as the taproots have 
penetrated to the deeper layers of the 
soil they appear tc be immune from 
attack. I have never seen any signs of 
trouble from eel-worms on older plants 
in the field. Though principally a pest 
of the nursery, it is possible that plants 
grown from seed at stake, in infected 
_ soil, might suffer. : 


When once the pest has appeared in 
the nursery, it is useless to attempt to 
save the younger plants. The larger 
plants, that have already formed strong 
taproots, may be planted out with 
safety, after which the remaining seed- 
lings (in the infested beds) should be 
pulled up and burned. The ground 
should then receive a heavy dressing of 
quick-lime and be allowed to lie fallow 
for some months,—the longer the better. 
It is said that the young worms are able 
to remain alive in soil devoid of vegeta- 


tion for months, apparently without 
taking any nourishment. When fresh 
plants are placed in such infested soil, 
the worms enter the rootlets and feed 
upon the tender tissues. When fully 
grown, the females become encysted and 
assume a globular or pear-shaped form, 
and develop large uumbers of eggs. 
The resulting young worms usually 
leave that plant and wander in the soil 
in search of fresh rootlets. 


One of the principal causes of trouble 
in tea nurseries is the bad habit of utiliz- 
ing the same ground for several consecu- 
tive years, during which time the eel- 
worms become more and more concen- 
trated in the soil. No damage may have 
been noticeable during the first year, 
though it is probable that a few isolat- 
ed plants may have been attacked. 
During the process of making up the beds 
for the second year, the infected soil is 
distributed over a wider area, with the 
result that a larger number of plants are 
attacked and thousands of young worms 
are liberated from them. In the third 
year, by a similar process, whole beds 
may be affected, when the resulting 
damage to the seedlings is at once 
patent. 


Thorough dessication of the soil hasan 
inhibitive effect upon the development 
of the worms. The old-fashioned plan 
of burning the soil to be utilized in 
nurseries would be a still better safe- 
guard. Another method of disinfecting 
soil has been suggested in a Bulletin 
issued by the United States Department 
of Agriculture. It is there advised that 
seed beds and nurseries should be steri- 
lized before planting by means of For- 
maldehyde (commonly known as For- 
malin). The treatment is described as 
follows :— 


**The formaldehyde method consists 
essentially of treating the soil with a 
weak solution of 1 part commercial for- 
maldehyde. It has been found that 
a solution of 1 part commercial form- 
aldehyde in 100 parts of water is effec- 
tive against the root-knot nematode in 
shallow beds when applied at the rate 
of 1 to 14 gallons (or more in the case of 
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Se very absorbent soils) to every square 


yard of soil surface. For deep beds the 
quantity must be increased. Care must 
be taken that all parts of the soil are 
reached and thoroughly wetted by the 
solution. Upon the thoroughness with 
which it is done depends largely the 
success of the process. After the for- 


maldehyde solution has soaked in the. 


soil should be thoroughly stirred, so 
that all parts may be exposed to the 
disinfectant. Before setting into the 
soil any plants or sowing any seeds the 
excess of formaldehyde must be allowed 
to escape by evaporation or, if neces- 
sary, be washed out by flooding the bed. 
The former is preferable. The writer 
has not found the germination of seeds 
interfered with when 10 days are allowed 
to elapse between the treatment and 
the sowing of the seeds, especially if the 
‘soil be allowed to become rather dry 
and be stirred in the meanwhile. The 
treatment of plants already attacked is 
almost impossible. Means that will dis- 
troy the nematodes are mostly injuricus 
to the plants containing them.” 


THE VALUE OF BIRDS-TO MAN. 


(From Nature, No. 2199, Vol. 88, 
December 21, 1911.) 


Vegetation is the prime requisite for 
the perpetuity of all other forms of life 
upon the earth. The greatest known 
enemy to vegetation is insect life, while 
bird life, by virtue of its predominating 
insect diet, wields a most important 
balance of power against the ravages of 
this the chief pest of vegetation. 


The number of insect species is greater 
by far than that of the species of all 
other living creatures combined. The 
voracity of insect life is as astonishing 
as its power of reproduction, Many 
caterpillars consume twice their weight 
in leaves per day, which corresponds to 
a horse eating daily a ton of hay. 


The development of young birds is so 
Lapid, and the demand upon the vitality 
of older ones so great, that an enormous 
amount of food is necessary to sustain 
the vital processes. Digestion is exceed- 
ingly rapid in birds; and they. feed for 
the most part throughout the day, 
especially when rearing young. The 
number of insects daily passed into the 
insatiable maws of the nestlings during 
the period almost exceeds belief. But 
the most valuable services of the adult 
bird are rendered when it is feeding in 
winter or early spring, for then it des- 
troys countless numbers of insects in 
the embryo state, and thus prevents 
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myriads of depredators from coming 
forth. Grave and far-reaching results 
invariably follow the suppression of this 
perennial regulative influence which is 
exerted by birds individually every- 
where as a check on insect life. 


Forest trees have their natural insect 
foes, to which they give food and 
shelter; and these insectsin turn have 
their natural enemies among the birds, 
to which the tree also gives food and 
shelter. Birds are not only essential to 
tke well-being of the tree, but the tree is 
necessary to the life of the bird. It is 
because of this most delicate adjustment 
between the tree, the insect, and the 
bird that Mr. Frank M. Chapmaa’s 
statement ‘‘that it canbe clearly de- 
monstrated that if we should lose our 
birds we should also lose our forests,” 
must be regarded as profoundly true. 
Call the bird in the orchard an evil if 
you will. Butitisa necessary evil, and 
the fruit-grower must make up his mind 
to pay the bird its wages, even though 
at times they may seem exorbitant. 

Each season, until hay-making com- 
mences, the grass offers cover and 
shelter for the nests of such birds as 
breed on the pround. The fields also 
provide food for birds, and for the 
Insects on which birds feed. Where the 
birds of the field are undisturbed they 
tend to hold the grass insects in check. 
On the other hand, when the numbers 
of birds in the field are, for any reason, 
insufficient, the insects increase. 


Without birds grass could not be 
grown. The grub of asingle species of 
beetle, if unchecked, could destroy all 
the grass roots of our meadows, or any 
of the several species of cut-worms 
might be sufficient to destroy all the 
verdure above ground. 


The destructive habits of the small 
rodents, which are the natural prey of 
hawks, and owls, are much the same all 
the world round. Here in England— 
though on account of their small size 
and secretive habits they are often un- 
discerned by man’s dull eyes--they 
swarm in such numbers in the fields and 
hedgerows that the damage they do 
must prove a steady drain on the re- 
sources of the farmer. The number of 
small rodents eaten by the rapacious 
birds is almost as remarkable in propor- 
tion to their size as is the number of 
ineects eaten by small insectivorous 

irds. 


The young of hawks and owls remain 
a long time in the nest, and require a 
great quantity of food. During this 
period the resources of the parents;must 
be taxed excessively in the effort to 
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satisfy the hunger cravings of their 
offspring, and it is not to be wondered 
at if some individuals are forced occa- 
sionally to snap up a chicken. But what 
is the worth of the chicken, orof the 
young pheasant, occasionally taken 
compared with the hundreds of thou- 
sands of pounds’ worth of damage that 
is wrought in the orchard and fields by 
rodents that hawks and owls, had they 
_ been spared, would have fed upon for 
the maintenance of their species ? 


The destruction of the white heron 
for its scapular plumes has robbed half 
the world of the bird which is most 
useful to man. Its loss to India and to 
China is most serious. It never touches 
grain; but feeds solely near water and 
over damp ground, the breeding places 
of innumerable’ batrachians, small 
crustaceans, and pestiferous insects, all 
of which directly or indirectly injuri- 
ously affect crops in the neighbourhood. 
The presence of the white heronin the 
rice-fields, for instance, is distinctly 
beneficial to the farmer, and rice is one 
of the most extensively grown crops of 
India and of China, . 


Turning to Australia, it may be men- 3, a 


tioned that the slaughter of this and 
other wading birds for their plumage is 
causing in that country a decline in 
its fish resources. As these birds grow 


fewer in numbers, so do the crustace- — 


ans that destroy the fish spawn increase 
in hosts. 


The gullis a surface feeder. It may 
occasionally levy toll on useful fish 
when they are indiscreet enough to 
come to the surface of the water, but to 
say that they doany appreciable injury 
to the fishery business is absurd. On 
the other hand, the presence of the gull 
is essential to man’s health. While the 
bird fulfils many useful minor offices, 
such as destroying larvae in land along 
the sea-board, and in eating enemies of 
fish that are exposed during low tide, 
its chief function in the economy of 
nature is that of scavenger of the har- 
bours and of the littoral, justas vultures 
are the scavengers of the main-land. 

Birds, unquestionably, are one of 
man’s greatest possessions ; yet it is just 
the possession on which hes often sets 
the least value, 
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THE BACILLUS OF FOOT-AND- 
MOUTH DISEASE FOUND. 


(From the Veterinary News, No. 419, 
Vol. IX., January 18, 1912.) 


The annual meeting of Prussian 
Veterinary Surgeons has just been held 
in the Institute of the Teachers’ Union, 
at Alexander Place, Breslau. Several 
representatives of the Minister of the 
Interior had been prevailed upon to 
attend, and in the interesting day’s 
agenda the subject of most importance 
was centred on the question: ‘ What 
has the last outbreak of foot-and-mouth 
disease taught us?” For one and a half 
years the Prussian Monarchy has been 
persistently and severely affected with 
this plague, which, in spite of all work 
and care taken against it, has remained 
constantly prevalent. to this 
moment no trace of the bacillus of this 
disease had come to hand, and all effort 
at attacking the real cause of the plague 
was wanting. Under these circumstances 
the announcement by the reporters that 
Dr, Siegel, one of the guests present, 
after indefatigable and painstaking 
researches, actually appeared to have 
found the bacillus of the disease, and 
that he would impart the result of his 


investigations to the assembly, caused a 
great sensation. Dr. Siegel was listened 
to with intense interest as_ he un- 
folded the line of thought which he 
adopted in seeking out the bacillus of 
the disease, a work which had _ been 


broken off at different times, partly on | 


account of external reasons and partly 
because he appeared to be on a false 
path, although he always resumed his 
investigations. He has now succeeded in 
discovering a micro-organism to which he 
has given the name of Cytorrhyctes, and 
which is looked upon as being beyond 
all doubt the bacillus of the disease, 
The investigator has announced no 
illusion, for the coccus found by him has 
been subjected to all the proofs which 
the fundamental law of Koch witb its 
postulates deem necessary. Undoubtedly 
the coccus has passed all tests, for it 
may at once be demonstrated in the 
blood as well as always in the character- 


istic vesicles on the gums of animals ill 
of the disease, it can alsobe grown as a 


pure culture and—the most important 
postulate—by inoculation with ‘a pure 
culture foot-and-mouth disease can be 
produced. The Investigator has further 
found that artificially produced foot- 


and-mouth disease confers immunity — 


against natural infection, although not 
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yet absolute. To all appearances we 
stand on the threshold of a powerful 
revolution in the scientific combating of 
this disease, against which we have 
been more or Jess powerless up to now. 
The speaker demonstrated his address 
by excellent and instructive cinemato- 
graph pictures, and the great applause 
which greeted them showed their 
excellence and the value aud present 
pe ees of the work.—Berliner Morgen- 
post. 


BANTAMS. 
(From the Queensland Agricultural Jour- 
nal, Vol. XXVII., Pt. 3, September, 1911.) 
From an economic and commercial 
point of view the beautiful little Ban- 
wr tams may be said to be of little value, 
but they are great pets of children, and 
: See it has not infrequently occurred that a 
: Bantam has had the distinction of carry- 
a ing off the prize for ‘‘ best bird in the 
es show.” The Rev, T. W, Sturges, M.A., in 
_ his excellent book on “ Poultry,” has a 
el very interesting chapter on Bantams, 
3 font which we take the following ex- 
‘ racts :— 


Bantams are, at the smaller shows, 
usually divided into two classes for 
‘**Game Bantams” and two for “ Variety 
Bantams”; or two for clean-legged 
varieties; and two for feather-legged 
varieties ; and sometimes into six classes, 
in which the game have two for them- 
selves, with twofor other clean-legged 
varieties, and two for the feather-legged. 


Itis much less costly to exhibit Ban- 
tams than the larger breeds. The entry- 
fee and prize-money are usually the 
same, but the cost of railway carriage 
to and from a show is only about one- 
fourth as much. Three or four Bantams, 
: and the hamper in which they are sent, 
—~—~_—-would not weigh more than one hamper 
with a large bird. 


There is a great charm about these 
little pets, and although some of the 
varieties are notoriously bad layers, like 

m their larger ancestors, others give as 

good areturn in eggs, when the dimi- 

nished cost of housing and feeding are 

Ee considered, as the bigger breeds, and 

ey - many a delicate invalid could be tempted 

with a Bantam’s egg who would turn 
aside from an ordinary one. 


et Three or four hens and a cock form a 
- decent breeding-pen, and the house to 
hold them need not be above 3ft. by 
2ft., while the run necessary to keep 
them in health may he correspondingly 
diminished, There is notrouble prepar- 
ing hot food, since hard corn, (wheat 
and barley) forms their staple diet, in 
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order to keep down the size; and, though 
they need careful management, they are 
not half the trouble of the bigger breeds, 
except at hatching time, when the young 
are more delicate. Some Bantam hens 
will hatch and rear their own chickens 
comfortably, and a bantamised hen of 
a larger breed will do, but most expert 
breeders employ the Silkie or a cross of 
the Silkie and another breed for this 
purpose, The eggs do not hatch well in 
an incubator, though it is a common and 
successful practice to remove the eggs 
from the hen a tew days before hatching, 
and then place them in an incubator to 
hatch out—a practice successfully adopted 
also with the larger fowl, as there is 
then no danger of the chick being 
crushed. 


One of the chief points for the exhibitor 
to aim at is, diminished size, the general 
rule being that a Bantam should weigh 
one-fifth the weight of the original breed, 
so that when a cock weighs 6lb. in a 
large breed, the Bantam should weigh 
18 to 20 oz. ; and if the hen weighs 5 lb., 
the Bantam should be 16 0z, Some 
allowance is made in the newer breeds 
for extra size, as it usually takes years 
to get type and size combined into 
regulation order, 


This Lilliputian size is one of the chief 
difficulties for the breeder, as the very 
tiny specimens rarely lay fertile eggs, 
and, indeed, there is considerable danger 
in their laying eggs at all when the size 
is diminished below the average, so that 
many # champion in the show-pen leaves 
no progeny behind. 

When they are kept as pets only, with 
no intention of showing they usually 
exceed the standard weights, but they 
are more easily reared, unless the other 
extreme is reached, and the birds are 
over-fed and too fat, 


Most of the Bantams are simply a cory 
in miniature of the larger breeds—one- 
fifth, or thereabouts, of the size, and with 
similar markings and characteristics. 


The scales of points, however, differ 
materially, and; as the newer varieties 
approach perfection the scale is amended 
from time to time, and the way to be ‘‘up 
to date” is either to joina poultry club 
which fosters the variety, or, at least, 
to secure the latest standard of perfec- 
tion issued by the club, and which may 
vary any year. The Poultry Club Stand- 
ards are only revised at much longer 
intervals. In the case of the older and 
better known varieties the standard 
remains permanent. 

In all the Bantams it is desirable to 
breed as small as possible; but type, 
symmetry, and colour should have the 
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first consideration, and in the order 
named. It will also be found that, in 
many of the varieties, head-points count 
for more than in their larger counter- 
parts, é.g.,in Minorca Bantams, defects 
in comb count 30 points, while in the 
larger itis 15; in Leghorn Bantams, 20; 
in the larger, 12. The reason for this is, 
that, in breeding the smaller birds, 
breeds with rose combs, cr peculiar 
combs like the Silkie, have been in- 
troduced, and perfect combs are more 
difficult of attainment. The same 
general rule naturally applies through- 
out, viz., that, where any feature is 
most difficult to obtain, it scores the 
highest number of points, Inno single 
instance do the points count exactly the 
same in the larger and the smaller races, 
although the aim of the Bantam breeder 
is to produce a copy in miniature, In 
one case it is size; in the other shape or 
colour; in others, wealth of featber is 
most difficult to attain in foot and shank 
or tail. It is therefore necessary for the 
amateur breeder to know which points 
are most important for the time being, 
and not to despise a Bantam fora failing 
which would at once put the larger 
breed out of court. 


Bantam breeders guard their secrets 
more jealously than any others, and the 
methods by which the various breeds 
have been bantamised, and brought to 
the measure of perfection they have 
attained, are not the populJar possession 
of the Fancy, and there is no book that 
goes into the details of the matter. 


The most popular varieties are the 
Game Bantams, the Black Rose-comb, 
the Sebright and the Pekin in its 
various colours; though there are many 
charming minor varieties fast gaining 
ground, among which the Brahma 
Bantam takes a foremost place. Of 
these, the Sebright has no large name- 
sake, and this distinction is shared by 
other breeds, such as the Booted Bantam 
and the Japanese. 


The Game Bantam isacopy in mini- 
ature of its elders, and exists in nearly 
all its varieties. The small size and the 
fineness of bone are two of its most 
difficult attainments. The weight for 
moderns is 20 oz. for cockerels and 24 oz. 
for cocks; for pullets 18 oz., and hens 
20 oz. The various ‘‘points” are fairly 
equally divided between size, type, 
colour, and feather. Coarseness is a 
great fault. Thefeather should be short 
and the bone light. Shortness and com- 

actness of body with great reach of 
libs are essentials. The Black-Reds 
arethe most popular, anda good speci- 
men realises a high figure. Piles are 
sometimes victorious over the other 
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colours, and are marvels of colour and 


daintiness. Birchens are more difficult 
to keep small, but are very attractive, 
while their counter-parts, the Brown- 
reds, are as difficult as any to breed to 
colour. A good game Bantam cockerel, 
with its erect carriage and finely-drawn 
Dody is the daintiest creature imagin- 
able. 


Old English Bantams follow the 
moderns closely in the race for popul- 
arity and, as the good ones are not in as 
few hands, and are later in origin, they 
are rising in demand. The Spangle is, 
perhaps, the most popular. The Black- 
Reds are very attractive, but for quaint- 
ness of colour the Blue-Reds take the 
first place. They areassmallin weight 
but shorter in build, and more bulky in 
body than the moderns. 


Rose-combed Bantams are very popular, 
especially the black variety. They 
resemble the Black Hamburgh in style 
and shape, A good colour, and a wealth 
of broad sickles are prominent features, 
while the comb and ear-lobes count 
for 33 per cent. of the marks. The 
trimming of Hamburghs’ combs, as 
usually practised, is said to apply with 
even greater force to the Bantams. If 
the patience and skill which are devoted 
to the manipulation of combs were 
applied to breeding them, and due 
allowance made for minor defects for a 
time, the need for trimming would 
die a nutural death. Asit is, a clever 
faker escapes, and the clumsy hand is 
penalised; while the novice and the man 
who would exhibit his stock as nature 
made themisdiscouraged. In breeding; 
great care should be exercised to select 
a cock that has been bred witha good 
comb, neat in size, square in front, and 
the top ‘‘crowded with little round 
spikes,” which have not been multiplied 
by the trimmer’s dividing knife, nor cut 
off at the side where they are apt to 
overhang. If a trimmed comb would 
breed its ‘‘ like,” something could be said 
for it, but where ‘‘cut and come again” 
isso fruitful ina wrong direction the 
practice is deplorable. For diminution 
in size, the smallest hen that will breed 
should be selected, the cock being the 
fount of colour and style, and the hen 
of stamina and size. 


The White Rose-comb is very pretty, 
but not bred so near to perfection nor 
so popular as the black. 


(To be continued.) 
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BEE-KEEPING IN CUBA: 
CLIMATIC CONDITIONS AND THEIR 
_ EFFECT ON APICULTURE. 


By D., W. MILLAR. 
(From the Gleanings in Bee Culture, 
Vol. X¥ XIX., No. 23, December 1, 1911.) 


Both my partner, Mr, Curnow, who for 
fourteen years has studied and experi- 
mented with bees in the tropics, and 
myself find many rules and regulations 
for handling bees discussed in Gleanings, 
which would be of no value here, more 
than would many of our methods be in 
the North. However, of late there has 
been much discussion on swarming foul 
brood, increasing, etc., where we believe 
our methods would apply, and while 
they may be old and worn out they are 
the best we know about here, and we 
have read nothing similar. On account 
of the difference between bee-keeping in 
the North and in the tropics, about all 
we know we have had to figure out for 
ourselves. So far as I know there is 
nothing published on tropical bee-keep- 
ing. Thisis why many Northern bee- 
men, and the best, have had difficulties 


inthis country. Possibly whatI have 


tosay may start something that will 
help us. 

All our new blood, which we believe in 
introducing regularly, is pure Italian, 
although we prefer the dark leather- 
coloured bee, which comes from a pure 
queen mating with a hybrid drone. 
They have the three distinct bands, but 
cannot be pure, although they pass as 
such. However, we make no special 
effort to breed for them, as we keep our 
apiaries as nearly pureas is possible, 
where there areso many black bees in 
the country. We make our hives, after 
the pattern of the ordinary American 
single walled hive, out of native cedar, 
and all other wood parts the same. For 
rabbets we use a piece of No. 24 galvan- 
ized iron, 7/8 wide by 14, fitted into a 
slot sawed to slopea trifle inward, in 
the dapping of the hivehead, the slot 
being just deep enough to allow the 
proper height above for the frame to 
rest on. This, we find, saves time and 
nails, and gives a smaller surface for the 
The ten-frame-size 
hive is our preference, but in the honey- 
super only eight are used. These will, 
if properly spaced, be filled with as 
much honey as ten; and as we goin for 
extracted honey almost exclusively, 
there is less work in extracting. 


Movine SHorT DISTANCES AT NIGHT. 


Many long methods for moving colo- 
nies from one location to another have 
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been given, but we find here the simp- 
lest and best way is to move the hive at 
night, and to place a bottom-board or 
some noticeable object in front of the 
entrance for the next day. The bees’ 
attention will be called to the change in 
this way, and the new location marked. 
This we got from Anna B. Comstock in 
“ How to Keep Bees.” 


REMOVING Broop To CONTROL 
SWARMING. 

We avoid swarming, if increasing, by 
removing surplus brood with adhering 
bees to a new hive, giving them a new 
queen. If we donot care to increase, 
we place a super of foundation on the 
bottom below the honey board; place 
the queen in this, and the bees will come 
down and get busy, We then destroy 
queen-cells if there are any above. 
After the brood above has hatched and 
cells are cleaned, honey will be stored, 
andthey will have had enough to do 
without swarming until they forget 
about it. 


FouL BREED NEED NOT BE EPIDEMIC. 


Foul breed is contagious but not epi- 
demic here, and we consider ourselves 
negligent if it gets beyond one. colony. 
When we notice symptoms of any kind 
we place a small sack of moth-balls 
between the frames. If it is of the 
European variety, we then remove the 
diseased brood to the honey-super, 
where the unaffected portion will hatch 
and the other will be cleaned out by the 
bees. Wedo not consider this conta- 
gious. If American foul brood, we get 
anew hive and place it entrance to 
entrance with one diseased. We place 
in the new hiveafull healthy frame of 
hatching brood, shaking off all old bees 
and the queen, filling the rest of the 
super with foundation, An escape is 
placed on the entrance of the old hive, 
and left for thirty days, then what re- 
mains is burned in the old hive, A sack 
of moth-balls is placed in each hive. 


RAPiD INCREASE. 


Recently we noticed that someone 
wanted to know how best to increase 
his bees rapidly. We should like to 
know. how to keep them from doing so, 
or, rather, what to do with them as 
fast as we can increase at a profit. If 
we want a hundred or so to increase, we 
take from the strongest colonies of 
hatching brood one or two frames, or 
whatever wecan without debilitating 
the old colony in the least. We place 
one frame in a new hive between two 
of foundation; add foundation as fast 
as needed, and usually in six weeks we 
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have a strong colony. Of course we do 
this way only when we have nothing 
else to do, and can sell the increase with- 
out weakening our working colonies. 


CLOTHING IN THE TROPICS. 


We use but little smoke and try to 
raise quiet bees. If we have a bad colony 
we kill the queen and try another. Of 
course, all our bees will sting; but we 
mean by this an exceptionally cross 
family. Queens of our own rearing are 
cheap, and are good for only about two 
years here any way. We have been 
using the Swarthmore system for two 
years, and prefer it for queen-rearing. 
In working here we dress for comfort 
regardless of bees, and our outfit consists 
otf short-sleeved undershirt, duck or 
linen trousers, low shoes, and a panama. 
Veils, gloves, etc., are in the way for 
fast work, and too warm. When, 
through our negligence, oversight, or 
overwork we have a swarm, it is brought 
back on cur arm orin our hat. Don’t 
understand that we are immune to bee- 
stings, but they are few; and of no con- 
sequence except for the instant; and a 
few stings occasionally are very good 
for one’s health, We don’t have 
rheumatism. 


We do not shade our hives except in 
locating an apiary. We select a place 
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THIRTEENTH REPORT OF THE 
WOBURN EXPERIMENTAL FRUIT 
FARM. 


By THE DUKE OF BEDFORD, K.G., F.R.S.; 
AND SPENCER U. PICKERING, M.A., F.R.S- 


, Summary. 


The action of grass on fruit trees is 
often so deleterious that it arrests all 
growth, and even causes the death of 
the tree. In none of the experiments on 
the subject, which have now extended 
over sixteen years, has any recovery from 
the effect been noticed, except in cases 
where the routs began to extend beyond 
the grassed area. But trees which be- 
come grassed over gradually during the 
course of several years,apparently accom- 
modate themselves to the altering condi- 
tions, and suffer much less than when 
the grass is actually sown over their 
roots. It is partially due to this cireum- 
stance that the effect of grass in com- 
mercial orchard is often less than that 
observed in the experimental plots at 
the farm; whilst another reason for 
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where there are a few young palms,and __ 


perhaps some other small trees. Hives 
are placed on two bricks, flat, one at 
each end. Everything is removed from 
the apiary, and Bermuda grass planted. 
It grows fast, is short, cannot be killed, 
and ants dislike it. 


CREOLINE TO STOP ROBBEHS. 


For robbers we use pure creoline, 
applied with a feather at the ends and 
on sides of the hive. For brood rearing 
with our ltalians we note no difference 
day in and day out except that they 
usually let up for about thirty days from 
the middle of January to the middle of 
February. 


About what is the average yield of 
extracted honey per colony per year in 
the cold countries? We figure thirty 
gallons here, the lowest I know about 
being fifteen and the best forty-five. Un- 
less all signs fail, this will be a good year 
for us. Cuban honey has had a black 
eye in the past; but it is not all alike, 
for wecan market as good as there is. 
There are few modern bee-keepers with 
modern machinery here, the larger per 
cent. of bees being still kept in logs. 
Consequently, in the past a lot of honey 
has been shipped in very bad shape; but 
present pure-food laws should tend to 
remedy this. 


differences in the results is that the 
effect undoubtedly varies in intensity 
in different soils, though the instances 
where the effect appears to have been 
nil are very rare. The fact that a tree 
has become well-established in the 
ground before the land is grassed, does 
not, however, prevent it from suffering 
from the grass; trees at the farm were 
grassed over tour years after they had 
been planted, and they were so much 
affected that many of them were nearl 
killed ; and the trees—standards as well 
as dwarfs—when similarly treated twelve 
years after planting are behaving in the 
same way, though they did not suffer 
so severely till the third or fourth 
season after the grassing. ‘ 


Some varieties of apples—dependent, 
no doubt on their vigour of grewth—evi- 
dently suffer less from grass than others, 
but very little difference has been found 
between the effect on standards on the 
free stock and dwarfs on paradise, and 
no explanation of the difference in the 
grass-effect in different soils can he 
traced to the depth of good soil avail- 
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effect of grassis by no means confined 
to apples: pears, plums and cherries 
were found to be affected by itin the 


' game way, and to, probably, nearly the 


same extent; though in the case of these 
trees the standards suffered less than 
‘the dwarfs. 


Itis possible that in some soils where 


_the effect produced is not great, grass 


might be advantageous from a commer- 
cial point of view, for the check given 
to the growth of the tree tends to 
increase its cropping, and grass effects 
the Searing matter of all parts of the 
tree; generally resulting in a high colour- 
ing of the fruit. Such results were 
obtained at Ridgmont when the ground 
was grassed up tc5 or 6 feet from the 
stem of the tree. 


To what distance grass should be re- 


~moved from a tree so as to have no 


effect on it must naturally depend on 
the nature and size of the tree, as well 
as on the nature of the soil; with 
freshly planted standard apple trees, in 
soil which was not specially favourable 
to the action of grass. a very consider- 
able effect was produced when the grass 
was 4 feet away from the stems; on the 
other hand, keeping a space free of grass 
extending only 6 inches from the stem of 
freshly planted dwarf trees was found 
to have some beneficial effect, even in 
‘the Ridgmont soil. The proportion of 
roots extending into the grassed ground 
which are sufficient to make the grass- 
effect apparent, is remarkably small, 
amounting in some cases examined to 


—onlyzpyo6th of the weight of the whole 


tree. : 


Forest trees appeared to be affected 
by grass in the same way as fruit trees 
when the grass is sown immediately 
after planting ; six different kinds were 
examined both at Ridgmont and in 
some light sandy soil. The only 
difference in the behaviour of them and 

_of the truit trees was, that, in the case 


__ of conifers planted in light soil, the effect 


was much less than with other trees, 
‘and some recovery occurred with them 


as time went on instead of the effect. 


becoming intensified. 


The action of eighteen different grasses 
on apple trees was examined, with the 
_ general result that the action in all cases 
was considerable, but was greater with 


- the strong-growing grasses than with 


the weaker ones. Clovers had a similar 
stunting effect, but the lightness in the 
eolour cf the leaves, conspicuous with 
trees under grass was absent when 
clover was grown. 
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The question of the action of grass 
being explicable by its affecting the 
eration of the soil, by its altering the 
amount of carbonic acid present, or by 
its effect on the soil-temperature was 
investigated some years ago, and any 
explanation on such ground was found 
to be inadequate. The question of soil- 
moisture and of food-supply was also 
investigated, witha similar result, and 
further evidence has much strengthened 
these conclusions. y 

As regards soil-moisture, there are 
general grounds for regarding a defi- 
ciency of such moisture as affording no 
explanation of the effect of grass on 


_ trees, for this effect is produced in wet 


seasons as well as in dry ones, and trees 
which are affected show none of the 
usual signs of suffering from drought; 
indeed, when vegetation suffers from 
drought, it is the grass which shows the 
effect much sooner than the deeper 
rooted trees. Determinations were made 
of the water contents of grassed and 
tilled-soil at Harpenden at intervals 
through the year, and it was found that 
the grassed soil was slightly the wetter 
of the two from the beginning of January 
till the end of March, after which it 
become the drye1, but the water contents 
never fell below the limit which has been 
found to be favourable for plant growth, 
although in this very soil when grassed 
the trees were showing all the symptoms 
of grass-injury. In the plots at Ridg- 
mont, where dwarf apple trees have 
suffered so much from grass, various 
determinations have all shown that the 
grassed soil during the summer is actu- 
ally wetter than the neighbouring tilled 
ground. What the explanation of this 
anomalous state of things may be is not 
known, but it effectually disposes of the 
view that the grass-effect there is due to 
lack of moisture. In some experiments 
the moisture in the soil has been increased 
to various extents by supplying the trees 
every week with water through pipes 
under their roots, and though such trees 
were slightly benefited by this treat ment, 
they still continued to show theeffect of 
the grass very strongly, and were far 
less vigorous than similar trees in tilled 
soil, though this was muchdryer. Still 
more conclusive experiments were made 
by growing trees in pots and keeping 
the water contents up to thesame point, 
by watering them two or three times a 
week ; but even when the grass-roots 
were prevented from coming into con- 
tact with the tree roots by alayer of 
wire gauze, and when the water was 
supplied from below, so that the tree 
got all that it wanted first, the effect of 
the grass on it was nearly as great as 
ever. 
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As to the food-supply itis difficult to 
see how the tree can suffer from want of 
nourishment so long as the soil is rich 
and water-supply is sufficient. The trees 
in the grassed plots have been manured 
annually just like those in the tilled 
plots, and the grass crop is not removed 
but is left to rot on the ground; the soil 
of these grassed plots may be poorer by 
the amount of material in the one crop 
which is actually growing on them, but 
in a series of years this would represent 
a removal of food-material far smaller 
than that removed by the vigorously 
growing and cropping trees in the tilled 
plots ; indeed, it is well-known that grass 
crops, if properly manured, actually en- 
rich the soil, and it has been found by 
direct experiment that, when trees are 
grown in soil taken from the grassed 
plots, they flourish better than in the 
soil taken from the tilled plots. Various 
other experiments have been made on 
the subject, of whichit is only necessary 
to allude to some pot experiments 
similar to those mentioned above, in 
which nourishment was supplied with 
the water, without effecting any appre- 
ciable reduction in the action of the 
grass, though the soil was thereby 
rendered richer than it was in the plots 
without grass, where the trees were 
growing vigorously. Itisevident, there- 
fore, that the grass-effect cannot be 
explained by any lack of nourishment ; 
if the immediate cause is starvation, it 
is starvation in a land of plenty, due to 
some other factor which prevents the 
roots from availing themselves of the 
food which is there. 


Amongst the possible causes Of the 
action of grass, that of a physical alter- 
ation in the soil has been examined, but 
with negative results. The grass might 
either by mechanical or chemical means 
cause an accumulation of very fine soil 
particles at a depth corresponding with 
that of the tree-roots, and so interfere 
with the functioning of these. But me- 
chanical analyses of several grassed and 
tilled plots of ground failed to reveal any 
alteration in the distribution of small 
soil particles which would account for 
the effect of grass. Other experiments 
in which the soil was made alkaline, 
showed that the grass-effect could not 
be attributed to alkalinity produced by 
the grass in its growth. 


Incidentally, the physical alteration 
produced in soil by rendering it alkaline 
with potassium carbonate, was investig- 
ated and found to be surprisingly small. 


The question of soil bacteria was also 
partially examined. The numbers of such 
bacteria in some grassed soil in which 
trees had heen suffering from the grass- 
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effect, was found to be considerably 
greater than in the neighbouring tilled 
soil; but this could not account for the 
grass-effect, for such an effect was equ- 
ally apparent in the case of trees grown 
in sand, where the number of bacteria 


present was found to be much less than 
in tilled soil. 


In connection with this question trees 
have been grown in soil which had 
been partially sterilised by heating to 
different temperatures, and they have 
been found to behave in the same way 
as other plants. The action of heat on 
a soil result in the destruction of the 
greater part of the bacteria present in 
it, and the total destruction of certain 
protozoa which feed on the bacteria; 
the result of which is that, after a cer- 
tain lapse of time, the bacteria left in 
the soil multiply without check, and the 
soil becomes richer in bacteria and in 
the nitrates formed by them, than it 
was originally and such soil is specially 
favourable to plant-growth; at the same 
time, however, the heating results in 
the production of some substance which 
is actively toxic towards plant-growth, 
and:so long as this is present plants 
will not flourish in it. But the toxin is 
rapidly oxidised by the action of air 
and moisture, and is destroyed under 
cultivation in a few weeks. In soil 
which has been heated, therefore, plants 
will not thrive at once, especially if the 
supply of air is restricted, though after 
a time they grow better init than in 
soil which had not been heated at all. 
Thus plants may behave in diametric- 
ally opposite ways in heated soil, accord- 
ing to the conditions under which they 
are grown. This has been found to be 
the case with apple trees as well as with 
grasses and other plants. 


The toxic substance produced by heat- 
ing soils was found to be toxic towards 
the germination of seeds as well as to- 
wards the growth of plants, retarding 
the germination and reducing the per- 
centage of seeds which germinate. In 
extreme cases seeds may take five or 
six times as long to germinate in heated 
as in unheated soil. As experiments on 
seed-germination can be carried out in 
a day or two, whereas those on plant- 
growth require many weeks, during 
which the character of the soil may be- 
come materially altered, the former 
offered a promising means for searching 
for the presence of toxic matter in grass- 
ed soil. A considerable number of instan- 
ces were taken in which grassed and 
tilled soils within a tew feet of each 
other were examined as to their be- 
haviour towards germinating seeds, and 
the examination was conducted at three 
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different seasons in the year ; but the re- 
sults in every case showed, contrary to 
expectation, that the soil from the grass- 
ed ground was slightly more favourable 
towards germination than the tilled soil. 
These results, of coures, afford no 
direct evidence in favour of the presence 
of a toxic substance in grassed soils, 
though they are quite consistent with 
‘such a view, for a toxic substance, if 
present might, just as in the case of 
heated soil, give rise, on decomposition, 
to conditions specially favourable to- 
wards germination. t was noticed, 
also, that in most cases the soil which 
had been under grass absorbed water 
much less readily than the neighbouring 
tilled soil, a behaviour which is highly 
suggestive, inasmuch as the same 
character is observed in heated soils in 
contrast with unheated ones. 


Strong evidence of a positive character 
as to the formation of a toxic sub- 
stance during the growth of grass was 
finally obtained from various series of 
experiments with trees grown in pots. 
It was found that such trees, when 
watered with the leachings obtained 
from trays containing grass growing in 
sand, flourished more than when water 
alone was supplied ; but when the trays 
were placed on the surface of the soil 
(or sand)in which the trees were grow- 
ing, so that the washings from the grass 
reached the tree-roots with practically 
no exposure to the air, they then hada 
very deleterious effect, nearly if not 
quite as great as when the grass was 
grown above the roots of the trees in 
the ordinary way. The trays contain- 
ing the grass were movable, and the 
sand inthem, with the grass growing 
init, was separated from the medium 
in which the trees were growing by the 
perforated iron bottoms of the trays 
‘anda sheet of wire gauze; moreover, 
the contact between the bottoms of the 
trays and the sand or soil beneath 
would be, at the best, very imperfect, 
so that it is impossible to explain the 
action of grass in such acase by the 
abstraction by the grass of anything 
from the soil (or sand) below the trays, 
and it must be due to the passage of 
something from the trays down to the 
trees. The experiments on this subject 
were numerous, and the grass-effect was 
uniformly shown in all of them; and, it 
should be mentioned, the trees without 
grass, with which the grassed trees were 
compared, were grown with trays of 
sand above their roots, so as to exclude 
the possibility of explaining the results 
by the mere presence of the trays. 


The ready oxidisability of the toxic 
matter formed by grass into some sub- 
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stance which favours plant-growth will 
explain the previously observed bhbene- 
ficial effect of grass-leachings in cases 
where these had been exposed to air, 
and also why soil taken from grass 
ground should be more favourable to 
plant growth than that from tilled 
ground. All this in the full accordance 
with what has been established as to 
the behaviour of heated soils towards 
plants, where toxic matter is formed by 
the heating, and increased fertility 
follows its destruction, and is in accord- 
ance also with the results obtained 
with the germination of seeds in soil 
from grassed and ungrassed ground, 
the time elapsing between the drawing 
of the samples and the germination of 
the seeds being sufficient -for the con- 
version of any toxic substance present 
into a beneficial substance. 


THE SOIL AND THE PLANT: A 
REVIEW OF SOME RECENT 
AMERICAN HYPOTHESES. 


By Epwarp J. RUSSELL, D.Sc., 
(London), 


Goldsmith Company’s Soil Chemist, 

Rothamsted Experimental Station. 

(From Science Progress, Vol. VI,, 
No. 21, July, 1911.) 

In order that the reader may be in a 
position to appreciate the exact force of 
the hypotheses to be discussed here, and 
to understand the precise bearing of the 
points at issue in the controversies to 
which they have given rise, it is desir- 
able at the outset to state briefly the 
salient features of the relationship be- 
tween soil and plant. 


Various conditions have to be fulfilled 
in order that a plant may make satis- 
factory growth: there must be sufficient 
food, water, air, warmth and light, also 
there must be an absence of harmful and 
inhibiting factors. Further, if the plant 
is to be grown economically and without 
undue risk of loss, the soil must provide 
a sufficiently firm anchorage ground, so 
that the plant can stand up well and not 
suffer too much from wind. For our 
present purpose we may dismiss the 
action of Jight as being unconnected 
with thesoil and group the remaining 
requirements in two main classes: food 
supply and certain inhibiting factors, 
which are largely connected with the 
chemical properties of the soil, form the 
one;the water, air, temperature and 
root-hold factors, which are more closely 
related to its physical properties, the 
second. The distinction is further con- 
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venient in that it also indicates the lines sharp curvature. How far this oe a 
as not — 


of cleavage in the discussions that have 
centred round the hypotheses now 
under discussion. 


All these factors are of equal import- 
ance. A deficiency of any one of them 
sets a limit to the effectiveness of the 
others and consequently to the crop 
growth. Thus, no matter how much 
food may be supplied, the plant cannot 
make a corresponding growth if the 
water supply’ be insufficient or the 
temperature too low. It is therefore 
fatal to our subject to take too narrow 
a view of the inter-relationship of the 
plant and the soil; however necessary 
it may be for purposes of investigation 
to concentrate attention on one special 
factcr or group of factors, any division 
along conventional biological, chemical 
or physical lines is almost certain, 
sooner or later, to lead to disaster, be- 
cause of the risk of overlooking some 
other factor, outside the purview of the 
experimenter that is limiting the effect 
of the particular factors under investig- 
ation. 


Some nine or ten elements of value as 
nutritive materials, including nitrogen, 
phosphorus, potassium, sodium, cal- 
cium, magnesium, iron and others are 
supplied to the plant by the soil. Long 
experience has shown, however, that 
addition to the soil of compounds of 
some of these elements, particularly of 
nitrates, phosphates, potassium salts 
and calcium carbonate, commonly leads 
to an increase of plant growth. Organic 
matter in the form of piant residues, 
dung, etc., also increases the crop. All 
the evidence so far available goes to 
show that the plant food is taken up 
from the solution made by the carbonic 
acid generated by micro-organisms or 
by plant roots. Thus the soil moisture 
functions in two capacities:it is the 
source of water for the plant; it is also 
the medium through which the food is 
absorbed. 


Numerous investigations of the soil 
water have, therefore, been made. Its 
ultimate source of origin is the rain- 
water falling on the coil: part is held by 
surface attraction to the particles and 
part slowly percolates through the 
soil and runs away into the subsoil; the 
rest evaporates. A soil will never drain 
itself dry but always contains a certain 
amount of moisture, no matter how 
long the interval since the last rain, 
Indeed considerations of surface actions 
would lead us to expect a movement of 
water from the moister to the drier 
parts of the soil or, more strictly, from 
the places where the moisture films 
have a flat to those where they havea 


movement actually takes place 
been determined. Evaporation isalways 
going on and reducing the thickness of 
the films, but it diminishes in amount 
very rapidly below the sucface of the 
soil, The minimum amount of soil mois- 


ture not further reducible by drainage ~ 
but only by evaporation depends. on the - 


size of the soil particles, their arrange- 
ment and the amount of organic matter 


present. As illustrations the following 


figures show the lowest amounts of 
water found in certain soils periodically 
examined by the writer :— 


Lowest amount of Water found in certain 
Soils after periods of Drought per 
cent. by Weight. : 
Clay soil, 
Rothamsted. 
No Organic Manures Annual Dressing of 


supplied. Farm-yard Manure. 
11‘9 18°0 
Sandy Soil, Hea Clay 
Millbrook. Soil, Woburn. 
7'6 20°0 


The air relationships are bound up 
with the water content of thesoil. Only 
a limited amount of space is available in 
the soil for air and water. In some of 
the above cases the figures are: 


Volume available for Air and Water in 
100 Volumes of Soil in 
Rothamsted. Rothamsted, 


No organic Farmyard 
Manure. Manure. 
Total space unoccupied 
by soil particles ... 34 38 
Minimum of water al- 
ways, present... ... 23 : 30 


Difference, being maxi- 
mum volume of air 
that can be present 11 8 


The volume of air present in the soil 
fluctuates from the maximum figures 
given above to the very small volume 
found during and shortly after heavy 
rain, Oxygen is continuously being ab- 
sorbed and carbon.dioxide evolved, but 
usually atmospheric oxygen diffuses 
sufficiently rapidly into the soil to main- 
tain there a partial pressure approxi- 
mately equal to that outside. Thus the 


difference between the soil air and atmo- ~ 


spheric air is that the former contains a 
few more volumes of carbon dioxide in 
10,000 parts than the latter. 

Injurious and inhibiting factors are 
of various kinds and form a highly vague 
group, but some of them must be put out 
of action by calcium carbonate, because 
of the striking effect it has on soil fertil- 
ity. Indeed from the vegetation stand- 
point, soils can be divided into two main 
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_ groups—those that contain calcium car- 


siderable fluctuations, and indeed that 
~ bonate and those that do not, So great 
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is the distinction that the practical man 
has long since made use of a separate 
name for the latter soils and ealls them 
sour,” a word which many writers 
naturally but not altogether correctly 
interpret as ‘‘acid.” 

These then are the main relationships 
which agricultural chemists are called 
upon to investigate. Of the various 
hypotheses as to the constitution of the 
soil that have been framed during the 
course of these investigations, the most 
complete are those of Whitney, Cameron 
and others associated with the Bureau 
of Soils of the United States Depart- 
ment of Agriculture which we shall now 
proceed to set out. 


‘THe HYPOTHESES OF THE UNITED STATES 
BUREAU OF SOILS. 


_ The foundation of these hypotheses is 
the recognition of the vitally important 
functions of the soil moisture. The 
films of watar surrounding the particles 
are looked upon as the nutrient solutioa 
feeding the plant and constituting by 
far the most important part of the soil. 
This soilsolution has been studied in two 
respects—in relation to the plant and in 
relation to the soil, with remarkable 
and unexpected results in both cases- 
The relationship between the soil solu- 
tion and the plant has been elucidated by 
a study of plant growth in various cul- 
ture solutions. Perhaps the mest striking 
conclusion is that therate of plant growth 
is relatively constant over wide varia- 
tions in the concentration of the solution; 
in Breazeale’s experiments an increase in 
thestrength of the nutrient solution from 
> 75 parts to 750 parts per million of total 
soluble salts produced only. little effect 
on the growth of wheat seedlings. 
Variations in the relative proportions 
of the constitutent, salts have a much 
‘more marked effect, and not only lead to 
changes in the rate of growth but also 
to changes in the character of the plant, 
2,e., the proportion of root to leaf, ete, 


Perhaps the most important property 
of the solution in relation to the soil is 
that its concentration is practically con- 

- stantin allordinary soils. Taylor and 
Mooney (v. [28]) concluded from a large 
number of analyses that the amount of 
solution associated with a million parts 
of soil contained P0:=7.6, Noz3= 5.5, 
Ca=11.7, K=22.7. Whitney and Cameron 
{28] accept these figures which, they 
consider, ‘‘ represent closely the average 
figures for the great majority of cultiv- 
able soils as regards these several con- 
stitutents.” It is since admitted that 
the nitrate figures are subject to con- 


30 


nitrates ought hardly to be regarded as 
mineral but as organie constituents of 
the solution, as they arise from organic 
matter; but the position is still main- 
tained with regard to the phosphoric 
acid, potassium, and calcium, 


The constancy in composition of the 
soil solution is readily accounted for. 
Most soils arise from a relatively small 
number of minerals. It issupposed that 
the process is mainly one of disintegra- 
tion and not decomposition. The large 
fragments of the soil are shown to 
consist of unaltered minerals, and the 
small fragments could probably all be 
identified if suitable methods were avail- 
able. Thus most soils are chemically 
alike from the qualitative point of view; 
they are mixtures of the same complex 
minerals, and differ only in the propor- 
tions of the mixture and the size of the 
fragments. In consequence the soil 
solution in equilibrium with these par- 
ticles has the same composition in all 
cases. Further, it is argued that the 
addition of a soluble potassium salt to 
the soil cannot increase the concentra- 
tion of the solution in K ions, since any 
of the new ions going into solution would 
simply throw others out of solution. 
The solubility product, it is supposed, 
must remain approximately constant 
whatever soluble salts are added. 


The mineral particles of the soil con 
stitute the reserve from which the soil 
solution is reinforced as fast as soluble 
material passes into the plant. Bat 
they serve another purpose; they form 
the great framework over which the soil 
solution arranges itself in accordance 
with the laws governing surface attrac- 
tions. Any local disturbance brought 
about by the action of plants or other 
causes is readjusted ata speed which 
depends on the size and nature of the 
particles, the presence of organic matter, 
and various other factors. Whilst there- 
fore all soils are alike in regard to the 
composition of the soil solution, they 
show great differences in respect to the 
arrangement of the solution over their 
particles and the speed of readjustment ; 
in other words, in the speed at which 
the nutrient solvent is supplied to the 
plant. 

The fertility of the soil does not de- 
pend on the chemical composition of the 
soil for two very good reasons; the com- 
position of the soil solution is the same 
in all soils; and even if it were not 
variations in composition would be with- 
out effect on plant growth. In most 
soils fertility depends on the physical 
factors regulating the supply of the soil 
solution to the plant, 
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But this simple view of the constitu- 
tion of the soil must in many cases be 
complicated by another factor because 
the relative infertility of a soil is often 
communicated to its aqueous extract. 
Thus two soils of Cecil clay, very similar 
in physicial characteristics, show marked 
differences in fertility, and their aque- 
ous extracts showed like differences. But 
we have seen that the soil solution is 
similar in composition in all soils, and 
direct analysis proved these two aqueous 
extracts to be no exceptions to the rule 
Hence the infertility of the poor soil 
was not due to any deficiency of food- 
stuffs, but to some toxic substance, 
Numerous other cases have been investig- 
ated, and wherever the relative in- 
fertility of a soil is transmitted to the 
aqueous extract it is supposed that some 
toxin is present. It is further con- 
sidered that the toxin is organic, 


So great was the toxicity of the solu- 
tion that in some instances it was an 
even poorer medium for plant growth 
than distilled water. But Livingstone 
tound (14] that its toxicity could be 
lessened in various ways: by dilution, 
when indeed it might actually increase 
plant growth; and also by shaking with 
calcium carbonate, precipitated ferric 
or aluminium hydroxides, cotton wool, 
shredded filter paper or carbon black; 
the solution then became much im- 
proved as a culture medium. Further, 
the addition of fertilisers, especially 
such as were known to benefit the soil, 
also improved the solution; the organic 
matter of dung and of green manure 
was very useful and had some specific 
effect not shown by the inorganic con- 


stituents. In one experiment wheat 
plants gave the following results :— 
Amount . 
7 ’ Weight of plants, 
Seon tops only, 
Green, Dry. 
1, Plants grown in soil extract 
alone 100 100 100 


5 rh as aoe 


a4 a : = + ash of. 
dung extract ++ Na N03 
equivalent to nitrogen 

lost in preparing the ash 196 112 109 
The value of the dung extract is clear- 
ly not due to its ash ingredients or its 
nitrogen, because all these are present 
in Series 3. ‘‘That the organic matter 
is directly of use to plants as nutrient 
material is not probable,’ say the 
authors; ‘‘ it appears to be beneficial 
‘largely through some action on the soil 
constituents.” It is therefore considered 
that the infertility of many soils is due 
to toxic constituents, and as these are 
probably organic a double set of experi- 
ments was begun by Schreiner and others 


extract” 400 213-151 


[16-21]; the effect on plant growth of Bi: 


organic compounds likely to occur in the 
soil was studied by elaborate water 
cultures; and a careful search was made 
in the soil itself for such organic com- 
pounds as could be identified. 


The water culture experiments showed 
that numerous substances particularly 
neurine and guanidine were toxic to 
plants. In general oxidation reduced 
toxicity: choline was less and retain 
still less toxic than neurine. Tyrosin 
again was harmful but the black oxid- 
ation product itaffords was actually 
beneficial. The toxicity of neurine and 
guanidine and presumably of the other 
substances also was reduced by addition 
of charcoal, pyrogallol, calcium carbon- 
ate and sodium nitrate. Further, when 
two crops were grown successively in 
the same solution the second did better 
than the first, an effect that may be 
connected with an oxidising pcwer 
possessed by plant roots [16]. The com- 
bined effect of plant roots and of ferti- 
liser was very potent in overcoming the 
effects of a toxic body. 


The search for organic compounds in 
the soil is complicated by the presence 
of large amounts of sand, slit’ clay and 
highly complex organic substances. In 
consequence the problem has not at- 
tracted workers; the first serious in- 
vestigation was made by Schreiner and 
Shorey [19], who obtained a number of 
compounds, including two hydroxy- 
stearic acids, a piccoline carboxylic acid 
and several products of protein and 
nucleprotein hydrolysis. The harmful 
effects on plant growth of one of these 
dihydroxystearic acid was investigated 
at some length [21], 


Several attempts have been made to 
discover how these toxie organic sub- 
tances arise inthe soil. Whilst some 
are supposed to be normal decomposi- 
tion products of the complex organic 
matter of the soil, others are considered 
to be excretions from plants. The old 
hypothesis of de Candolle is revived, and 
these excretions are supposed to be 
harmful to other plants of the same 
kind but not necessarily. to plants of a 
different kind. An explanation is thus 
afforded of whatis said to be common 
phenomenon; the sterility finally in- 
duced when one and the same erop is 
grown continuously on the same ground. 
Water culture experiments are quoted 
to show that wheat seedlings exude 
from their roots something that makes 
the solution toxic to a subsequent batch 
of seedlings, 


Lastly, the part played by fertilisers 
has been studied. The beneficial effects 
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of fertilisers are not in dispute, but it 
is contended that their action is much 
more complex than has hitherto been 
suspected. Most writers have maintain- 
ed that fertilisers are simply foods; 


‘Whitney and his colleagues, on the other 


hand; consider their nutritive effect as 
relatively insignificant,’ or at least as 
only one of several beneficent functions, 
As the soil solution has the same com- 
position in all cases, there clearly is no 
exhaustion of food constituents from 
the soil, and ‘“‘ exhaustion” or ‘‘ poverty ” 
must therefore be explained in some 
other way. Great stress is laid on two 
funetions, the physical effect of ferti- 
lisers on the distribution of the soil 
solution ; and their influence in removing 
toxins, or, as Whitney puts it, in soil 
sanitation, 


THE PoINTs AT ISSUE. 

W can summarise the hypotheses under 
seven headings :— 

(1.) The soil is formed by disintegra- 
tion of the rock-forming minerals, de- 
composition taking place to a relatively 
insignificant extent. 

(2.) All normal soils are therefore 
chemically alike and the soil solution 
has the same composition in-all soils. 


(8.) The soil solution forms the nutri- 


- ent solution for plants; all soils are 
- therefore equally well provided with 


plant food. 


(4.) This nutrient solution is distri- 
buted over the surface of the soil parti- 
cles in accordance with the laws govern- 
ing surface attractions. The rate at 
which any disturbances are re-adjusted 
depends on certain properties of the 
particles and is of prime importance in 
determining the productiveness of soils, 


(5.) Butin many eases there must be 
ome other factor involved because the 
aqueous extracts of soils, instead of be- 
having all alike as they should accord- 
ing to(2), often show the same differ- 
ences in productiveness as the soils 
themselves. A toxin must therefore be 
present in infertile soils. 


(6.) Some toxins may arise normally 


_ during the decomposition of the soil 


organic matter, but some are probably 
excreted by plants. 

(7.) Fertilisers do not function pri- 
marily in the soil as nutrients for the 
plants, but they have a much more com- 
plex action. They may alter the distri- 
bution of the soil solution, or throw out 
of action some of the toxins, and prob- 
ably they serve other functions also. 

Discussion first centered round the 
relative importance of the physical and 
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chemical properties of soils, and more 
recently around tke alleged excretion 
of toxins by plants, That the physical 
properties of soil were of fundamental 
significance in determining fertility was 
recognised by all the older agricultural 
chemists, although actual investigations 
were made ouly by Schubeler (22], 
Woliny [80], anda few others. It was 
not till Witneys’s first papers appeared 
[24, 25] that the relationships became 
clear and definite; and when later on, 
Briggs [6] and Kivg [13] published their 
notable researches on the movements of 
water in soils, chemists were put in 
possession of useful working hypotheses, 
and learnt how to connect up the 
properties of a soil with the properties 
of its component particles. It was 
shown that the size of the particles and 
the extent of their surfaces were highly 
important factors in regulating the 
water and air relationships of soils; fur- 
ther, that the known agricultural pro- 
perties of the soil could be correlated with 
the amounts of the variously sized parti- 
cles it contained, amounts readily deter- 
mined by a mechanical analysis. These 
ideas were introduced into this country 
by Warington [23], and have so com- 
mended themselves that mechanical 
analysis is now a reccgnised part of the 
work of a soil chemist, and indeed gives 
a better basis for explaining the agri- 
cultural properties than does a chemical 
analysis [11]. 


But we are not prepared to agree that 
the chemical properties of soils are 
relatively insignificant in determining 
fertility. Ifthe coarser fractions of a 
soil are analysed they are found to be 
almost entirely silica, but the finer 
portions—below 0:005 mm. diameter— 
which play a controlling part in soil 
fertility are more complex and contain 
besides the undecomposed rock material 
.& quantity of weathered silicates and 
decomposition products. The special 
properties of the finer material are 
associated by Whitney with their small 
dimensions, approximating in some cases 
to molecular dimensions and not with 
any particular chemical compositions; 
but evidence is accumulating that mere 
smallness of size will not account for all 
the observed proportions. The view 
most commonly held by chemists is due 
to van Bemmelen [1-4]. Under the con- 
ditions obtaining in the soil a number of 
the decomposition products are deposited 
in a colloidal form, hence the _ soil 
particles are coated with a colloidal 
complex containing silica,aluminium and 
ferric hydroxides, alkaline bases, phos- 
phoric acid and humus, not in true 
chemical combination or even in any 
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simple proportion. This complex is de- 
composable by change in temperature, 
concentration, ete.; but the process is 
continuous and does not show the per 
saltem character of chemical change; 
the complex can be acted upon by 
various solutions (as for example added 
fertilisers), absorbing certain substances 
as a whole, eg., organic substances, or 
simply giving up to the solution an 
amount of base equivalent to what it 
has absorbed. These changes, he has 
shown, follow the ordinary laws of 
absorption of colloids [2, 3]. On this view 
the concentration of the soil solution 
directly depends on the composition of 
the colloidal complex, and may be altered 
a limits by addition of soluble 
salts. 


Thus we areup against a question of 
fact—whether the soil solution is oris 
notconstant in composition in the case 
of different soils, Unfortunately the 
difficulty of extracting the soil solution 
has not been satisfactorily overcome, 
and recourse must be had to devices 
which give its composition only approxi- 
mately. If we suppose that the water 
of a weil represents the soil solution, 
then there is clearly no sort of constancy 
of composition in passing from soil to 
soil, as can be seen by looking through 
the numerous recorded analyses, If we 
suppose that the drainage water from 
the top layer of soil, which is rather 
different in composition from well 
water, more nearly represents the soil 
solution we again find no evidence of 
constancy, although in the case of a 
particular field the drainage water may 
show but little variation throughout 
the whole season.* Unfortunately suffi- 
cient data are not yet collected. But 
perhaps it is fairest in this discussion to 
accept Whitney’s method and to analyse 
the figures obtained by Taylor and 
Mooney on which he based his state- 
ments. Considerable variations are 
found; the highest and lowest values 


. are -— 


Highest, Lowest. 


Phosphoric acid ... 40:60 0:59 
Nitric acid obs 62:00 trace 
Calcium : 102°85 trace 
Potassium 62:20 4:93 


* Von Seelhorst (Journal fiir Landwirtschaft, 
1901, 49, 251) made complete analyses, at first 
each week and afterwards each fortnight, of 
drainage water runiiig froma fied during the 
year in August, 1899, to August, 1900. The re- 
sults in parts per million are :— 


Ca0 MgO S03 K20 N205 


Highest figures ... 184 46:4 59:2 37 82 
Lowest figures ...157 31:3 43°5 17 1:0 
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If we group the figures to show their 
distribution, we find in the case of 
phosphoric acid the number of instances 
where there are :— 


Less than 5 parts per million of dry soil= 12) or 27'97 p. ¢° 
5 to 10 do do do = 193,, 44°99 ,, 
10 ,, 20 do do do = 105 ,, 24°47 4, 
20 ,, 30 do do do = ak Ay 
30 ,, 40 do do do m ‘8 4070 ae 


A similar distribution can be worked 
out for the other constituents. Under 
the circumstances we cannot accept the 
conclusion that the soil solution is of 
the same composition in all cases. The 
difference in view is more fundamental 
than it appears. Whitney tacitly 
assumes that the concentration of the 
soil solution is uniform throughout 
the mass of soil. Ou our view the con- 
centration is subject to considerable 
local fluctuations, depending on the 
local partial pressure of carbon dioxide 
in the soil atmosphere, which in turn 
depends on the distribution of roots 
and other living agencies, on the distri- 
bution of calcium carbonate, of water 
and other factors. Even if a quantity 
of the soil solution could be extracted, 
we cannot agree that the average com- 
position it possessed would have any 
real counterpart in the soil. — 


However, these criticisms are met by 
the argument that variations in con-: 
centration of the cultural solution do- 
not in any case influence the rate of 
plant growth, and consequently any 
variations in the strength of the soil 
solution would be without effect on 
fertility. Again, we cannot accept the 
statement. In an infinitely dilute nu- 
trient solution, 7e. in pure distilled 
water, plants make no growth; the 
amount of growth increases with the 


‘concentration till some limiting factor 


intervenes, when further increase in 
concentration produces no increase if 
crop; finally, if the concentration be- 
come too great, secondary adverse effects 
setin and growth is depressed. There 
is a fairly wide range over which the 
limiting factor controls the -situation 
and the nutrient solution may increase 
in composition without increasing plant 
growth; accordingly we find a num- 
ber of culture solutions in use for 
plant physiological purposes, but we 
have no evidence whatever that the 
soil solution is anywhere near this 
range of concentration. 
plant nutrients such as nitrates, phos- 
phates and potassium salts are among 


the commonest and most effective man- — 


ures, whilst non-putrient salts are not 
in the use for this purpose, is strong 
ground for allowing nutritive functions 


to fertilisers; nor since their complex 


The fact that — 


a 
rr he 


soil under certain conditions, 


Marc, 1912.] 


action is admitted, do we see what is 
gained by denying them such functions. 


Among the numerous organic com- 

ounds of the soil that Schreiner and 

is co-workers are isolating, it is not 
surprising that some possess toxic pro- 
perties. But it does not follow that 
a substance toxic in water culture is 
toxic in the soil. Powdered charcoal 
reduces or removes the toxicity of the 
solution apparently by absorbing the 
toxic substances; soil also is known to 
possess similar absorptive powers, 
indeed in one of Livingstone’s experi- 
ments soil was actually found to reduce 
the toxicity. We cannot therefore take 
itas proved that toxic substances isolated 
from the soil have been acting as toxins. 
There is, however, indirect evidence of 
the presence of toxic substances in the 
i It has 
already been stated that soils can be 
divided into two classes iu their relation- 
ship to plant growth according as they 
do or do not contain calcium carbonate. 


- Soils deficient in calcium carbonate are 


known to be relatively infertile; the 
practical man calls them ‘‘sour,” and 
writers usually explain matters by saying 
that acids are present which plants will 
not tolerate. There is reason to suppose 
that the micro-organiz flora of the soil 
is altered when the calcium carbonate 
falls below acertain limit, and we can 
take it as certain that the course of 
decomposition in such soils differs from 
that going on in presence of sufficient 
calcium carbonate. Unfortunately no 
investigations have been made in this 
country of ‘‘sour” soils in spite of the 
interesting problems they present, but 
there are indications pointing to the 
presence in them of toxic substances. 
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In their disregard for chemical analyses, 
the Bureau of Soils do not generally 
state whether or not the soils under 
investigation are rich in calcium carbon- 
ate. But from their general descrip- 
tion it appears that the soils giving the 
toxic extracts are in the ‘‘sour” cate- 
gory, especially as calcium carbonate or 
lime commonly improve the soil and 
the extract. Sofaras “sour” soils are 
concerned, therefore, we agree with 
Whitney that toxic organic substances 
may beacause of infercility. We have 
no evidence. however, that such sub- 
stances are present in soils sufficiently 
provided with calcium carbonate, in 
which class are included all our well- 
farmed soils. 


When we turn to the question of plant 
excretions we can find no evidence what- 
soever in favour of their existence. At 
Rothamsted plants have been grown 
continuously in water cultures, in sand 
cultures and in soils without showing 
any sign of suffering from excretions of 
previous generations. Six crops of rye 
were grown in succession in sand to 
which only nutrient salts were added so 
as to maintain the food material at a 
constant amount. A seventh crop was 
then taken, and at the same time a crop 
was grown on perfectly fresh sand on 
which nothing had grown before, sup- 
plied with an equal amount of the same 
nutrient salts. There was no significant 
difference in the two crop yields, they 
agreed within the 5 per cent. experi- 
mentalerror. A similar experimert was © 
made with buck-wheat, another with 
spinach, and a parallel series was made 
in soil cultures. In all cases the result 
was the same; the 1910 weights were as 
follows :— 


1910 Crops: Mean of Four Pots. 


SAND CULTURES. 
Weight of dry matter, 


Soin CULTURES. 
Weight of dry matter, 


grams. grams. 

nie Rye. spac Spinach. Rye. Bias Spinach. 
- Cropped six times previously... 30:4 54 33°3 26°4 23°9 20:0 
Fresh sand __s.. 46 se 2BL 3 | 18°5 29°5 27'1 25°2 20'8 


Both sand and soil contained 2 per cent. of calcium carbonate. 


If either the rye, buckwheat or spinach 
excreted any toxin the amount accu- 
mulating during the growth of six suc- 
cessive crops was insufficient to cause 
any appreciable depression in yield in 
the crop; the exceptional result given 


by buckwheat in sand could not be 


confirmed, 


Thus we are once more up against a 


question of fact; it is asserted by the. 


American workers that the continued 
growth of one and the same crop on the 


same soil leads to a low crop-production, 
whilst we on this side are unable to 
obtain any evidence to this effect. 

But again the experimental difticulties 
are considerably greater thaa they 
appear at first sight. Water cultures do 
not long remain sterile but soon contain 
a bacterial population which clearly 
produces some change in the solution, 
because the nitrates quickly disappear. 
Sand cultures rapidly develop a vigorous 
growth of algea and bacteria; here also 
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nitrates tend to disappear. Soil, we 
know; is the seat of many far-reaching 
changes. Thus we have never got a 
perfectly clear issue: the experiment 
has always been complicated by other 
changes taking place simultaneously. 
Our conclusion, therefore, is that there 
is no unexceptionable evidence of any 
toxic excretion by plant roots. 


Many statements may be found in 
agricultural literature to the effect that 
certain crops poison others, or even 
young plants of the same kind, perhaps 
the most picturesque being an account 
many years ago by Sir Hans Sloan of a 
wonderful Eastern plant, the Seythian 
Lamb, that devastated the ground for 
some distance around it.*° It is a 
commonplace among practical men that 
ground becomes ‘‘sick” if a crop is 
grown too frequently. Careful examin- 
ation, however, always shows complic- 
ating factors at work. Many years ago 
Daubeny [9] investigated certain cases 
at Oxford trom the standpoint of de 
Candolle’s excretion hypothesis, but 
failed to find any evidence of the exist- 
ence of toxins, and his work still remains 
among the best we have on the subject. 
Even the strikingly harmful effects of 
grass land on fruit trees demonstrated 
by Pickering’s well-known experiments 
have not been shown to be the result of 
any toxic excretion. t 

On the Broadbalk field at Rothamsted 
wheat has been grown continuously 
since 1848, but there is no sign that the 
unmanured plot is suffering from a 


Ba 


toxin; the young pliant; which ought — 
to show symptoms of poisoning if a 
toxin were present, is always healthy 
and develops normally. But there is 
the greatest possible difficulty in keep- 
ing down weeds because the opportun- 
ities of ‘‘clearing” land under continuous 
wheat culture are not great, and no 
practical man could possibly bear the 
expense such a system entails. Again, 
continuous turnip growing leads _ to 
difficulties because the particular culti- 
vations involved soon cause the form- 
ation of a hard layer of soil—technically 
a ‘“ploughsole”--some 5 inches below 
the surface. Continuous mangold grow- 
ing ov Barnfield has brought a diminu- 
tion of the soil organic matter, so that a 
tilth can only be got with difficulty and 
the soil cakes very badly aiter rain. 

a storm happens to come any time 
after the young plant is tbrough, and 
before it has grown very much, there is 
great danger that it may he beaten 
down into the sticky soil and not pick 
up again; an excellent illustration is 
afforded during the current season. 
These cultivation difficulties are very 
serious from the practical point of view 
and effectually prevent continuous 
cropping with any one plant except 
where a liberal amount of organic 
matter is present in the soil, when till- 
ageis a much simpler matter. A rotation 
is therefore always followed in practice 
—the benefit to the crop is seen in the 
following table of wheat yields at 
Rothamsted :— 


ToTAL PRODUCE LB. PER ACRE AND TOTAL GRAIN LB. PER ACRE. 


Rotation. Alternate. 
(Agdell Field.) (Hoos Field.) 


acre, acre. acre. acre. 
1907 , 3,459 1,066 3,094 849 
1903 3,219 1,255 2,111 915 
1899 4,735 1,704 2,620 1,004 
1895 8,066 1,436 2,129 978 


1879 | 2°162 669 | 1/187 379 
1875 | 4.412 | 1.579 | 2718 993 
1871 3°004 929 | 1/392 G05 
‘Aver-| 3,880 | 1,490 | 2,422 944 
age. 


* See Evelyn, Terra. ‘This vegetable is called 


Total Total Total Total Total Total Total Total 
produce.| grain, | produce.| grain, produce.| grain. | produce.) grain. 


Continuous, 
Plot. 6. Complete 


Unmanured since | Unmanured since |(Broadbalk Field.)jartificial manure 
1848. 1851. 


Unmanured since |including 48 lb. N 
1839. per acre per annum. 


acre. acre. acre, acre, 
1,715 618 5,073 1,554 
1.078 485 3,175 1,094 
1,825 769 3,182 1,274 
1,384 664 2,916 1,590 
2.142 928 4.466 | 1,568 
1,901 906 3,329 1,477 
1,878 872 4,386 1,781 
1,093 330 2,288 691 
1.575 567 3.073 1,065 
1,715 615 3,386 1,089 
1,621 665. | 3,527 1,298 


the Tartarian Jamb from its resemblance in 


shape to that animal, It has something like four feet, and its body is covered with a kind of down. 
Travellers report that it will suffer no vegetable to grow within a certain distance of its seat. 
+The latest evidence is however in favour of such an effect. Ep, 7.A. 2 
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On Agdell field the wheat is grown in 
arotation—fallow, wheat, roots, barley— 
wheat being sown only once in four 
years, On Hoos field the course is fallow, 
wheat, the wheat coming every alternate 
year; on Broadbalk wheat is grown 
every year. No manure is added to any 
of these three plots,and in particular 
plot on Agdell field under consideration 
nocloveris grown, Yet the differences 
in yield are striking ; the wheat grownin 
rotation without manure is not only 
greater in yield than the unmanured 
wheat grown continuously, but it even 
exceeds the crop on the Broadbalk 
plot that receives annually a complete 
dressing of artificial manure including 
48 lb. of nitrogen per acre. 


It is difficult toaccountfor these ex- 
traordinary results, Whitney argues 
from his hypotheses that rotation takes 
the place of fertilisers, and these figures 
at first sight lend some colour to his 
view. But the statistics for the turnip 
crop put a wholly different complexion 
onthe matter. Onthe Agdell unmanured 
plot turnips give a miserably poor crop 
of less thana ton to the acre, against 
twelve tons or more on the manured 
plot; here then there is no evidence of 
rotation acting like a fertiliser. It is 
difficult to believe that the small ex- 
cretion given off by so insignificant a 
crop as one ton of turnips per acre could 
after four years be sufficiently potent to 
keep the next crop down to the same low 
level. While, therefore, we cannot 
accept Whitney’s hypothesis, we are not 
yet prepared with another; the whole 
matter remains among the many in- 
teresting problems as yet unsolved pre- 
sented by Agdell field. 


CONCLUSION. 


The outstanding differences between 
Whitney’s hypothesis and those more 
generally accepted may therefore be 
reduced by three ;— 

(1) Whitney supposes all soils to be 
chemically alike in that all are made up 
of the same rock material ; consequently 
the soil solution is the same in all cases. 
Other chemists, on the other hand, 
consider that the soil is more complex. 
containing colloidal decomposition pro- 
ducts and a solution which not only 
differs in composition in different soils 
but also shows local variations in com- 
peeion in different parts of the same 
soil. 

(2) He further supposes that variations 
in concentration of the soil solution 
have no effect on the rate of growth of 
plants, and that in consequence all soils 
are equally rich in plant food; added 
fertilisers owe their value to other than 
nutritive effects. 
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(3) He considers that infertility must 
therefore be due to other causes than 
lack of nutritive compounds ; dismissing 
considerations of nutrition altogether, 
he supposes instead that infertility 
arises from the presence of toxic organic 
compounds, some of which at any rate 
may be plant excretions, We,on the 
other hand, attach great importance to 
the nutritive functions of the soil con- 
stituents and of added fertilisers ; while 
some of us agree that part of the in- 
fertility of ‘‘sour” soils may be due to 
toxic substances (and apparently the 
soils examined by hitney and his 
colleagues were ‘‘ sour” soils), we cannot 
accept the view that plants excrete toxic 
substances. 


There is no doubt that the work of the 
Soil Bureau has suffered from leaving 
out of consideration all biological 
changes going on in the soil. The de- 
composition by micro-organisms of the 
residues of previous yenerations of 
plants gives rise beyond dcubt to quant- 
ities of plant food, yet the function 
of this nutrient material is never 
considered ; instead attention is con- 
centrated on possible toxic substances 
to the exclusion of useful substances. 


Thus the field of view is unduly 
restricted. 
The investigations have, however, 


served a very useful purpose in stimulat- 
ing inquiry, and they have brought home 
the fact that the relationships between 
soils and plants are complex. It is no 
longer possible to take the old narrow 
view that the soil simply supplies food 
to the plant; the earlier papers com- 
pelled recognition of the fact that the 
size of the soil particles which regulate 
the water and air supply is more im- 
portant than their chemical composition, 
and consequently that mechanical 
analysis is more useful than chemical 
analysis in characterising soils; the 
later papers direct attention to possible 
toxins of which we may have some in our 
own ‘‘sour” soils. We can find much to 
criticise in the details of the experiments 
and still more in the conclusions drawn 
from them; not infrequently the facts 
themselves are in dispute. Above all 
we should like to seea re-examination of 
the fundamental positions based on 
definite crucial experiments and con- 
sideration of alternative hypotheses, 
But, whether further work support their 
hypotheses or not, Whitney, Cameron, 
Schreiner and their colleagues have 
made agricultural chemists re-examine 
their ideas on the soil, and such a recon- 
sideration must in the end advance the 
subject, however troublesome or super- 
fluous it may at the time appear. 
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CO-OPERATION. 


By THE DIRECTOR OF AGRICULTURE, 


(From the Philippine Agricultural Re- 
view, Vol. V., No.1, January, 1912.) 


One who has given any study, even in 
avery superficial way, to the agricul- 
tural conditions in the Philippines, must 
gain the impression at the very start 
that no considerable amount 2f results 
can be secured in bettering the condi- 
tions of the islands without intelligent 
and efficient co-operation between the 
Bureau of Agriculture and the growers 
of the various crops, from the sale of 
which must come for many years the 
money resources of the people. 


The Bureau of Agriculture might be 
organized in a most effective way, with 
thoroughly practical men in every 
division, able to render most efficient 
help in the way of information and 
advice, and yet, if the people who 
actually grow the crops do not avail 
themselves of the opportunity to get 
this help, the whole organization is 
practically without value. As the con- 
ditions now are in the Islands, large 
sums of money for carrying on work in 
any Bureau not being available, no 
other way seems possible for rendering 
efficient aid except by co-operation. The 
way in which this may be brought about 
is very simplein theory, but how well 
it can be worked out in practice depends 
entirely upon the people from whom 


the Bureau and all its branches ,are 
organized. 
The matter of bringing about such 


co-operative demonstration work is one 
of the most important facing the 
Bureau at this time. How this may be 
done may be illustrated very thoroughly 
by speaking of one line of work which 
has been started and promises to be 
very useful. Reference is made tu the 
tobacco work being done by the Bureau 
in the Cagayan Valley. This work, 
which has recently been started, is to 
be continued along the following lines :— 


A small station is maintained at 
Ilagan in Isabela Province. It is not the 
intention to carry on at Ilagan any 
large or expensive lineof activities, but 
it will be used as a centre from which to 
work among all those tobacco planters 
who desire toco-operate. At the station 
will be grown tobacco of various varie- 
ties and under varying conditions, and 
an attempt will be made to illustrate 
proper methods of cleaning seeds, curing 
and packing tobacco, and all other prac- 
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tical questions which come up to the 
planter. By far the larger and more 
important work, however, will be 
through asking tobacco growers to 
co-operate with the station by planting 
small plats under such conditions and 
of such varieties as are reeommended by 
the Bureau, with a further agreement 
that the cultivation, gathering, curing, 
and packing of tobacco from these 
tracts shall be done with the help and 
assistance, in an advisory way, of the 
Bureau. There is no doubt that within 
a very short time the value of tobacco 
produced in the valley may be increased 
very largely in proportion to the area 
planted. 

If intelligent and effective co-oper- 
ation like this is carried onin the same 
way, there is no reason why assistance 
may not be given by the Bureau in the 
growing of rice, sugar, rubber, coco- 
nuts, fruits, vegetables, and in fact all 
the agricultural products either now 
growing in the islands or which may be 
successfully introduced. 


A few dozen co-operative demon- 
strations—such as has been described in 
the case of tobacco—applied to all of the 
other crops mentioned, as well as to any 
others which can be grown here, would, 
in a very short time, show the varieties 
of soil-products which are adapted to 
the different localities and greatly 
increase the actual amount received 
from the sale of the various crops. In 
the case of rice, the Bureau has been 
growing nearly athousand varieties of 
the grain, from which are being selected 
those kinds best adapted to the manifold 
conditions, and in another year the 
Bureau will have seeds of these select- 
ed varieties for distribution to those 
growers who will agree to carry out 
co-operative demonstration work, ena- 
bling the Bureau to learn what kinds 
are adapted to the different localities, 
and to point to the results which have 
been reached under conditions which 
can be met by any grower. 


The Bureau is extremely anxious to 
get in touch, as rapidly as possible, with 
all those growers of crops anywhere in 
the Islands who are willing to co-operate 
inany way. Applicants for an opportun- 
ity to carry on such work should desig- — 
nate the crops which it is believed will 
succeed in the neighborhood, how much ~ 
land is available, what soil-products are — 
now successfully grown, and such other © 
information as will enable the Bureau to — 
select the varieties it believes would 
succeed in the district. 
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There are, doubtless, in’‘many parts of 
the Islands, varieties of crops which 
have been introduced or which may have 
originated in particular sections that are 
so much better than the average that 
they could well be introduced more 
widely in the same neighborhood and 
tried in other places where the probabil- 
ities indicate that they would succeed. 
The Bureau is desirous of knowing of all 


such cases as this and of receiving seeds 


or plants with which it may experiment. 


Such co-operative demonstration work 
can be carried on most effectively and 
helpfully wheft the location is such that 
the fields may be visited and studied by 
as mavy interested people as possible. 
They should, except under special circum- 
stances, be located near centres of popu- 
lation, so that their effect may be made as 
broad as possible through a knowledge 
of the results coming to many people 
in the immediate neighbourhood. The 
Bureau is earnestly desirous of bringing 
about a large amount of such co-oper- 
ative work and will particularly welcome 
helpful suggestions and requests from 
those who are sufficiently interested to 
join in such an arrangement, 


CO-OPERATIVE CREDIT IN BENGAL. 


(From the Indian Agriculturist, 


Vol. XXXVI., No.9, September 1, 1911.) 


THE ANNUAL CONFERENCE, 


The Co-operative Credit Conference 
which was opened by the Hon. Mr. F 
A, Slacke, and which was dissolved into 
Sub-Committees, resumed its sitting on 
July 29 in the Committee Room at 
Writers’ Buildings. 

The Hon. Mr. J. G. Cumming in placing 
the programme before the members 
spoke as follows :— 

Gentlemen,—Before we proceed to the 
business of the day, it is my privilege to 
be permitted to offer to you a few observ- 
ations on the co-operative movement ; 
and for these I must ask your indulgence, 
Itis a matter of no small importance 


that so many have gathered here from 


all parts of the province to assist, by 


contributions of individual experience 


and by discussion of underlying princi- 
ples in promoting the spread of a know- 


ledge of the principle of co-operation 
and the welfare of the people at large. 


It is an altruistic movement, as there is 
little to be gained from it beyond a con- 
sciousness of having done one’s duty. Let 
us consider among the many possible 
subjects three main heads :—What is the 
root principle of co-operation ; what has 
the organisation done so far; and what 
it should do in the future. 


31 


Agricultural Finance & Co-operation, 


AN ILLUSTRATION FROM ALSOP. 


The principle of the Co-operative move- 
ment may be explained by any one of 
you to an enquirer on the lines of 
/Hsop’s fable of a bundle of sticks. The 
total credit of a number of people 
bonded together is greater than the 
total of their individual credits. It is 
the watchword of the United States of 
America—‘‘ United we stand, divided we 
fall.” Now while the advance in the 
direction of urban societies and share 
banks is to be welcomed, while each 
little step in cvo-operatlon assists. the 
formation of thrift, mutual help and 
respect for constituted authority, yet it 
is among the Agriculturists--at Jeast two- 
thirds of the population of India—that 
the forward movement is most desirable 
through the agency of rural societies. 
The idea is not unfamiliar to the agri- 
culturists. The system of taccavi loans 
is well understood, a system under 
which Government lends money to 
raiyats on their joint personal security ; 
a system also which has the supreme 
advantage of preserving their self-res- 
pect. Now amongst the agricultural 
classes of this country, who are not so 
individualistic as are some members of 
their class in some other parts of the 
world, you have a congenial and fertile 
soil in which the seeds of their great 
movement may be sown. 


WoORK IN THE PAst., 


The next point of consideration is what 
has been done? The movement in Ben- 
gal is practically only seven years old; 
and the name of Mr. Gourlay will be 
revered in future years as its godfather. 
Three Provincial Conferences have been 
held ; delegates have been sent to five 
All India Conferences. But consider— 
Bengal, Behar and Orissa have roughly a 
population of fifty million. The total 
membership last year was only 35,000, 
andif rural societies be alone considered, 
almost 30,000. Now, what is the pro- 
portion of, say, thirty thousand unites 
to, say, thirty million agriculturists ? 
Take again the working capital: the 
total amount last year was only eleven 
lakhs. There are many jute mills on the 
Hoogly whose individual paid-up capital 
is far greater than that. The effect on 
the economic condition of the province 
is therefore minute. But do not let that 
discourage you. During the past year 
there has been in Bengal much praise- 
worthy progress, on which Mr. Buchan, 
Babu Jamini Mohan Mitra and their 
noble band of co-adjutors throughout 
the province are to be cordially congratu- 
lated. There has been an_ increase 


in comparison with the _ previous 
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year of nearly 40 per cent. in the number 
of societies, of over 50 per cent. in the 
number of members, and of nearly 60 
per cent. of the working capital. This 
is remarkable; it is a proof of past 
enthusiasm and an earnest of future 
progress. 


THe FUTURE. 


The last observation with which I shall 
trouble youis about the future. It is 
stated from time to time in the Press 
and elsewhere that this movement is in- 
tended to fight the rapacious mahajan. 
Even a Provincial Registrar a few years 
ago suggested that the local money- 
lenders were simply harpies, and were 
utterly out of the question as sup- 
pliers of capital for the rural societies. 
Epithets are dangerous weapons: is the 
mahajan after all so rapacious? The 
late Sir Denzil Ibbetson, whose know- 
ledge of the economic conditions of rural 
life was monumental, once said that the 
mahajans had been often unjustly abused 
as a class. Whether he is called the 
mahajan or the chetty or the sowcar or 
the Kaya, the agriculturist’s financier 
performs a definite function in the body 
politic. Itis futile to abuse him; I do 
not defend usury, but he is after alla 
business man; and when dealing with 
individual debtors whose crops depend 
upon the waywardness of a monsoon, he 
has to charge high interest for low 
security. What has to be done in rural 
societies is to attract the local financier by 
offering him moderate interest and good 
security on the villager’s joint credit, 
and by freeing him from the necessity of 
realising his dues by Civil Court decrees. 
The money for the financing of the crop 
exists to a great extent locally; and 
co-operative credit ought to get it on 
easy terms with mutual advantage to 
lender and borrower, Sir Harvey 
Adamson, the Lieutenant-Governor of 
Burma, has emphasised the same view 
at the recent Burma Conference. He said 
that the picture of the future is not the 
elimination of the chetty, but his estab- 
lishment as a banker ona sounder and 
less speculative line of business, with 
less risk of bad debts, and consequently 
lower rate of interest. As societies band 
themselves together into unions—a sound 
course of development which official 
advice is developing in Bengal,—the 
security is strengthened, so that Govern- 
ment aid, which in the early stage was 
considered almost essential, is steadily 
decreasing and should in time be entirely 
unnecessary. In Bengal at the present 
time less than 7 per cent, of the working 
capital is Government money. The 
mahajan has been naturally hostile, as 
Jong as he did not understand, I believe 
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that if the movement is sensibly con- 
trolled, the mahajan will in time to come 
understand that his own best interest 
will be served by financing local societies. 
I am speaking of course of the pro- 
fessional village money-lender; there 
are many in this country besides 
mahajans who lend money. So my last 
point is, do not consider the village 
mahajans as anenemy, but asa local 
capitalist with whom you expect and 
desire to do mutually satisfactory 
business, 


THE YEAR'S RESULTS. 


The Presidental speech* over, various 
organisers made statements of the pro- 
gress made during the year: The 
Registrar then summed up the develop- 
ments. He showed how the number of 
members of societies of all kinds had 
risen from 511 to 800 up-to-date. The 
membership had increased from 22,000 to 
36,000, and the capital from 7 to 12 lakhs. 
A great progress had been made in 
established area. Seven new areas had 
been opened and they were promising 
well. He concluded by emphasizing the 
necessity for more unofficial organisation. 

The report of the Sub-Committee on 
Village Banks was then presented, It 
included the recommendations to he 
adopted in forming societies, in internal 
administration of societies, on the nature 4 
of security for loans ard the principles 
of repayment in instalment. Several 
instances of the moral effects of co- 
operation were cited. 

The Conference next discussed the 
revised by-laws of rural societies. 

The Sub-Committee,on Central Banking 
Unions, then presented its report which 
showed the great progress that had been 
made by the life unions in the province. 
Ths success obtained by the experiment 
in centralisation was held to justify 
further trials on a wider scale. 

The Conference then proceeded to 
discuss the best methods of financing 
societies in North Behar. 

An interesting discussion then followed 
on Share Banks, in which several 
representatives from Calcutta societies, 
including Mr, Kirkpatrick of Messrs. 
Bird and Co., Mr. Stevens, of the 
Custom House, and Mr. Smail, of the 
Port Commissioners, took part. 

The Conference accepted the principle 
that the borrowing power of the society 
should be limited by a rule, and that the 
dividend on shares should also be limited. 

CONCLUSION OF THE SESSION. 

The Couterence resumed its sitting at 
Jl. a.m. on the Ist August, under the 
presidency of the Hon. Mr. J. G. Cum- 
ming. The policy at present pursued in 
financing societies was first discussed. 
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It was recognised that it was unsound 
for the Registrar to act as an Intermedi- 
ary between societies and the money 
market, but in new areas the Registrar 
Miyht assist in supplying funds to 
societies. It was also admitted. that 
every central banking institution should 
make its own arrangements for funds. 
The great difficulty experienced by the 
village societies was the want of fluidity 
in the matter of supply of capital, and 
it was felt that if societies were to take 
the place of money-lenders, there must 
be a system by which all the ordinary 
requirements of the members should be 
met by the societies atall times The 
ideal to be aimed at was that every 
member should have a drawing account 
with his society ; his society in turn a 
drawing account with the central Bank- 
ing institution to which it was affiliated ; 
and the latter a cash credit account with 
the Joint Stock Bank. A very satisfac- 
tory progress was reported in menbers’ 
deposits and local capital, and the im- 
portance of local capital as forming the 
bulk of societies’ working funds was 
recognised. 

Father Hoffman gave an interesting 
account of the progress of the “Ranchi 
Catholic Society, the members of which 
were Roman Catholic aboriginals. He 
reported a great increase of membership 
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and members’ deposits and the working 
capita] of the society. 


Rev. Paul Wagner gave an interesting 
account of the work which he was doing 
amongst the aboriginals of his mission 
in Chota Nagpur. The experience of 
these two workers conclusively proved 
that work amongst aboriginals was 
possible only, if there was a provision 
for close local supervision. 


Amongst other subjects discussed 
were—(1) A Co-operative Journal for 


Bengal ; (2) Possibility of introduction of ~ 


co-operative stores and various forms of 
agricultural co-operation, 

The whole of the afternoon sitting 
was taken up with the discussion of the 
Amended Co-operative Societies’ Act 
which will be introduced in the Council 
next cold weather. 

Mr. Cumming in summing up the dis- 


‘cussion counselled close adherence to 


co-operative principles, and at the same 
time deprecated any dogmatism in view 
of the great diversity of local conditions 
and circumstances. 

The Conterence concluded with a vote 
of thanks to the Hon. Mr. Cumming and 
Mr. Buchan. 

The Chairman and the members of 
the Conference were photographed by 
Messrs. T. P. Sen & Co. 


EDUCATION, 


OCCUPATIONS OF AGRICULTURAL 
STUDENTS AFTER LEAVING 
COLLEGE. 

(From the Journal of the Board of 
Agriculture, Vol. XVIII, No. 10, 
January, 1912.) 

Questions are sometimes asked as to 
the parentage of the agricultural stu- 
dent, and as to what becomes of the 
student himself. The Board’s Report 
- on the Distribution of Grants for Agricul- 


— tural Education in 1910-11 furnishes some 


interesting particulars on this point, 
The Institutions which are aided by the 
Board were asked to supply information 


showing the occupation of the parents 


of these pupils who left during the past ° 


three years, and the occupation which 
the pupils themselves now follow. A 
summary of the returns is given below, 
The institutions have been arranged in 
three groups: (1) Agricultural Colleges 
situated on or near their own farms and 
providing residential accommodation for 
a substantial proportion of, cr for all, 
their pupils; (2) University Colleges and 
other institutions situated in towns and 
not providing residential accommodation 
on, or close, to their farms; (8) Farm 
Schools providing residential accommo- 


- dation on farms. 


Total 
Nomber Occupation of Parents. | Occupation of Students. 
of Bh kel Bea AN Re ee SN 
iene, Farmers. | earn Others.|Farmers. A a a Others. 
Meiers Oo |.) tee. SOE Brae sili, aga eae 
leges (7) | 1,064 469 160 435 848 161* 60 
University Colleges 
and other Insti- 
_ _ tutions (5) nia 384 279 7 98 310 21” 53 
Farm Schools (8) ... 821 3} 221 6 94 294. 2 25 
Metal. |) 1,760 |. e000 (Daas | e27 |. 1447 184" | 138 
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OF 1,769 pupils from whom full parti- 
culars are available, it will be seen that 
1,681 are known to have returned to 
occupations connected with the land, 
and the great majority are engaged in 
farming. The “ others” number 188, and 
include a good many who have been lost 
sight of and may have taken to agricul- 
ture. As regards parentage it will be 
observed that 969 were the sons or 
daughters of farmers, anda further 173 
were connected with the land. It will 
be remarked that the largest proportion 
of pupils of non-agricultural origin is 
to be found in the first group of agri- 
cultural colleges shown above, the reason 
being that residential colleges in the 
country, with farms attached, are always 
preferred by non-agriculturists who 
wish to secure an agricultural training 
for their children. One College, which 
would have been included in Group 2 
if particulars of the occupations ot 
students had heen available, is some- 
what exceptional in that the parents of 
55 out of 79 pupils were not directly 
connected with the land. 


The Agricultural Department of the 
University of Cambridge is in a different 
position from the institutions referred 
to above, the students being members 
of one or other of the Colleges, and 
their parentage not being known to 
the Department. The figures supplied 
by Cambridge have, therefore, not been 
included in the above returns. In the 
past three years 23] students have 
attended the classes provided by the 
Agricultural Department of this Univer- 
sity. Of these 59 are engaged in teaching 
or research, or are employed in super- 
vising agricultural work in other coun- 
tries, 26 are landowneis or expect to 
inherit land 17 are engaged in, or are 

reparing for, land agency work, 13 are 
farming. The occupations of remainder 
are unknown, but it is probable that 
many of them expect to enherit land or 
to become associated with land manage- 
ment. 


EDUCATED INDIANS AND 
AGRICULTURE. 


(From the Indian “Agriculiist, Vol. 
XXXVI. No. 9, September 1, 1911.) 


The increasing _ recognition of the 
necessity of finding new avenues of em- 
ployment for young Indians of education 
is a satisfactory sign,even though the 
steps adopted to make good the deficiency 
have not been productive of far-reach- 
ing results. The fact that in other 
countries educated men are able to make 
a competence and often a fortune in 
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industrial pursuits is striking theimagin- ~— 
ation of the Indian youth and causing 
some of the more enterprising among 
them to adventure across the sea in ~ 
order to secure technical training, But 
the possibilities of training in India itself 
are by no means exhausted. The great- 
est industry of this country is agricul- 
ture, and ia the scientifie tilling of the 
coil many educated men might find 
healthy and remunerative employment 
if they possessed the knowledge which 
scientific agriculturistsin other countries __ 
find it necessary to acquire. The full 
report of the proceedings of the Agricul- 
tural Conference held at Allahabad dur- — 
ing the present year contains a great 
deal of suggestive evidence bearing on 
this problem. Mr, Moreland, the Direc- ~~ 
tor of Agriculture, in discusing the ques- 
tion of the estate management, said that. 
the more he saw of the Province the 
more clearly did he realise the immense 
loss suffered by landlords in the aggre- 
gate owing to the inefficient manage- 
ment of their estates. Mr- Moreland ~ 
declared that when he was requested to 
recommend a land agent or manager, he 
found himself compelled to admit that 
the profession did not exist, and the 
most he could suggest was that the 
services of a Government official should 
be obtained. This statement was corro- 
borated by Mr. A, W. Pim, Joint Secret- 
ary to the Board of Revenue. The 
Court of Wards, he informed the Con- 
ference, had abundant experience of 
inefficient management. The best man- — 
aged estates seldom came under their — 
control, yet the larger number of cases 
in which it was found on assumption of ~— 
charge that the servants of all grades — 
regarded their own prosperity as linked __ 
not with the prosperity but with the — 
ruin of the property, indicated a low 
general standaid of management. The ~ 
Court of Wards, indeed, had been: com- — 
pelled to have recourse more and more 
to Government servants as managers, — 
which was in part due to the difficulty — 
of finding efficient men outside. The ~ 
significance of these statements is so — 
obvious that they need not be empha- — 
sised. The question that now arises re- 
lates to the manner of training of 
eligible young men for the openings 
which present themselves, Mr. More- 
land’s testimony on this point is some- 
what discouraging. The Government of 
the United Provinces offer facilities in 
the Agricultural College at Cawnpore 
for the training of estate managers, but 
the students coming forward to qualify 
for the profession are few, although 
Openings offered to competent 
appear to be numerous. Mr. Morel 
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suggested that instead of turning their 
nephews and sons into clerks, landhold- 
ers might well devote attention to the 
honourable occupation which agricul- 
It was pointed out at the 
Conference that an efficient estate 
manager must be at once a man of 
business and an agriculturist. <A practi- 
cal man who kept himself in line with 
the latest agricultural developments 
would be of value not merely to his 
employer but to India. The ‘cultivator 
though conservative is by no means 


-averse from adopting new methods when 


he is convinced of their efficacy, and the 
educated classes have a great field open 


- to them in this direction if they willingly 


avail themselves of it. India has already 
given some idea of her agricultural poten- 
tialities by the enormous shipments of 
cotton, wheat, seeds, jute, tea and other 
products which have been proceeding 


. for a number of years past. There is 


great scope for further development. In 
this work the classes which now seek to 
enter professions that are already over- 
crowded might participate with profit 
to themselves and advantage to the 


country, Itis evident, moreover, that 
unless certain agriculturalindustries are 


to be prejudiced in the foreign markets, 
the cultivator and those who deal with 


245 : Miscellaneous 


him will have to be taught the folly of 
endeavouring to supplement their legiti- 
mate profits by illicit gains. Mr. W. G. 
Bevis, who spoke at the Allahabad Con- 
terence as a manutacturer of cotton yarn 
and fabrics, affirmed that the dishonest 
practices which prevailed tended to 
throw discredit on Indian trade in 
general and Indian cotton in particular. 
He had found, he said, the dead bodies 
of small animals in the bales. ‘‘I have 
also tound,” he added, ‘bricks enough 
to pave a small courtyard, also large 
heavy stone boulderstrom the Berars, 
This is exceptional, but when I have to 
pay the price of cotton for stones and 
brick 1 feel annoyed..., The more 
usual adulterations are, however, sand, 
cotton seed, and damp—the latter in the 
form of water is, 1 understand, habitu- 
ally added by many of the cotton presses 
in Berar to add weight.” The British 
Commercial Attache at Pekin, as we 
pointed out recently, reports that the 
watering of cotton by the Chinese threat- 
ens to lead to the exclusion of Chinese 
cotton from the markets of the world. 
Malpractices in India must havea similar 
tendency, and it is desirable that men of 
education with sound ideas of commer- 
cial ethics should be induced to become 
interested in the industry. 


MISCELLANEOUS. 


THE SPIRIT OF AGRICULTURAL 
INVESTIGATION. 


(From the Agricultural News, Vol. X., 
No. 247, October 14, 1911.) 


These who are responsible for agricul- 
tural investigation and experiment- 
ation at the present time are faced by 
the fact that the field over which their 
energies may be expended has largely 
widened in recent years. Agricultural 
problems are no longer regarded as 
being comparatively small in their 
scope and simple in their nature. They 
require the assistance of many of the so- 
called branches of science. The help of 
the chemist, the botanist, the plant 
pathologist and physiologist, the ento- 
mologist, the geologist and the physi- 
cist, large as it is, does not exhaust the 
amount of aid that is needed by the 
agricultural investigator. 

This circumstance has led to the 
existence of the worker who specializes 
in One or two of the many matters that 
must receive attention for the elucid- 
ation of agricultural problems, He does 
not necessarily go into the field, nor 


need he be an agriculturist in the ordin 
ary sense of the term, His work may 
be purely academic, nevertheless, it is 
required by the practical experimenter, 
who has not the time, and probably 
does not possess the knowledge, to enter 
into specialized scientific investigations. 
Further, the attitudes of the two kinds 
ot wockers are different: the specialist 
directs his gaze towards what is waiting 
to be found out, while the maker of 
agricultural experiments gives his atten- 
tion to results already obtained, in 
order that they may be endowed with a 
practical value. 

While the latter kind of investigator 
is a user of existing results, it is the 
purpose of his work; as has_ been indi- 
cated, to emply these for obtaining 
others that are applicable on a larger 
scale. He must, therefore, be in posses- 
sion of a definite scheme of working. It 
is his duty, also, thoroughly to master 
the necessary preliminaries before he 
proceeds to put any scheme into oper- 
ation. An important matter among 
such preliminaries is the gaining of an 
adequate knowledge of what has al- 
ready been discovered in relation to the 


z ee 
sae 


Miscellaneous, | 246 [Marcn, 1012, x i; ? 


subject. It is too often the case that 
ground is covered by one investigator, 
in ignorance that it has been traversed 
already and ty an adequate degree, by 
another with consequent waste of time, 
resources and energy. It should hardly 
be necessary to point out that the 
provision of a central agricultural 
organization possessing a wide know- 
ledge of agricultural matters and the 
power to direct the energies of the 
officers under its charge forms the most 
useful means of preventing the loss that 
arises in this way. 

One necessity for the experimenter is 
the possession of the imaginative 
faculty. He must be able to take a 
broad view of the field in which his 
activities are to be confined, so that he 
may see plainly where his work is re- 
quired, and be able to devise the best 
methods for experimentation. Without 
3uch a view, he will be likely to make 
his research a matter, merely, of atten- 
tion to inconsiderable details. 


He also requires patience. In agricul- 
ture, particularly, years of careful 
observation and many repetitions of 
experiments are generally needed before 
any dependable results can be obtained. 
Attention may be drawn, for illustra- 
tion, to manurial expe1iments, parti- 
cularly with the sugar-cane and cacao, 
that have been carried out during long 
periods in the West Indies. 


Another requisite is a proper real- 
ization of the necessity for the fair and 
honest presentation of his results. As 
far as is humanly possible, the direction 
of the experiments and the presentation 
of what they appear to demonstrate in 
fact should be free from bias arising 
from preconceived theories. There 
should be no ignoring of indications 
contrary to existing ideas; nor, on the 
other hand, should too great a stress be 
laid on isolated circumstances that 
appear to give support tosome favour- 
ite theory. Theoriesof the latter kind 
will often have to be discarded, and 
there should be no hesitation in dismiss- 
ing them from further consideration, 
once they have been proved untenable. 


The advantage of the fair treatment 
of results appears in another light. It 
may lead to the forming of conclusions 
that are of the greatest use, although 
totally unexpected. Such conclusions 
are of all the more value because they 
have been formulated after ignorance 
of the consistence and in the consequent 
absence of bias in their favour. 


In presenting reports of work, much 
care should be taken that such present- 
ation is affected with the greatest 


clearness, and fairness to the evidence 
that is available. Where this is the case 
the clearness of the account is of the 
largest use to other experimenters, and 
may even enable them to elucidate use- 
ful facts in connexion with their own 
work. The importance of this indirect 
use of negative conclusions will be 
evident. 


Where positive results of certain 
application have been obtained, they 
have two uses. The first is the obvious 
matter of their utilization in existing 
circumstances; the second is_ their 
employment to suggest other lines of 
work. Such results actually have their 
place in a larger scheme; they comprise 
a necessary step tor its completion. 
The provisicn of all the results in the 
scheme are in the hands of no single 
investigator. One takes up the work 
where another leaves it; but the con- 
clusions reached by those who succeed 
the pioneers could not have been obtain- 
ed without the existence of the prelimin- 
ary conscientious investigations. 


Lastly, the use of the results of experi- 
mentation is not confined to the line of 
work in which they have their special 
place ; it exists for other, probably quite 
dissimilar, interests. It was not obvious 
that the observation of Cavendish, that 
the oxygen and nitrogen of the air unite 
in the presence of an electric spark 
would be a necessary preliminary of 
obtaining an artificial manure, using the 
pitrogen of the atmosphere; the agricul- 
turists of the time did not regard the 
work with bacteria, of Pasteur, as the 
commencement of studies which would 
lead to the devising of proper systems 
of tillage and agricultural conservation. 


The agricultural investigator has be- 
fore him a large field of work. He can- 
not enteralone. Hemust survey it with 
an open mind, and decide which part of 
it to occupy ; for this he will most prcb- 
ably require the guidance of those who 
can more easily see how his work must 
be correlated with that of others. Last- 
ly, he will find it partly occupied with 
the results of- former activities. These 
he will employ for the conduct of his 
researches, in order that he may leave at 
least something of use to those who will 
take the place in which he once laboured 
conscientiously. 
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CONSERVATION OF THE SOIL, 


(From the Hawaiian Forester and 
Agriculturist, Vol. .VIIL., No. 11, 
November, 1911.) 

(Address of President Taft before the 
National Conservation Congress at 
Kansas City, Mo,, September 25, 1911.) 


MEMBERS OF THH NATIONAL CONSERV- 
ATION CONGRESS, 


At last year’s Convention of this Con- 
gress I had the honour and pleasure of 
delivering an addresson the subject of 
conservation of our national resources, 
and therein attempted to state what the 
term ‘‘Conservation” of our national 
resources meant, what were the statutes 
affecting and enforcing such conserv- 
ation, classified the different public lands 
to which it would apply, and suggested 
what I thought was the proper method 
of disposing of each class of lands. 
Nothing has been doreon this subject 


- by Congress since that time, but itis 


hoped thatthe present Congress atits 
regular session will take up the question 
of the conservation of Government land 
containing coal and phosphates or fur- 
nishing water power, adopt some laws 
that will permit the use and develop- 
ment of these lands in Alaska and in 
continental United States, and evolvea 
system by which the Government shall 
retain proper ultimate .control of the 
lands, and at the same time offer to 
private investment sufficient returns to 
induce the outlay of capital needed to 
make the lands useful to the public. 
The discussion did not invoke the con- 
sideration of any question which directly 
concerned the production of food, 


To-night, however, I wish to consider 
in a summary way another aspect of 
conservation far more important than 
that of preserving for the public in- 
terests public lands, that is, the con- 
servation of the soil, with a view to the 


continued production of food in this 
country sufficient to feed our growing 
population. 


We have in continental United States 
about 1,900,000,000 acres, Of this, the 
Agricultural Department, through its 
correspondents, estimates that 950,000,000 
acres are capable of cultivation. Of 
this, 873,729,000 acres are now in farms. 
The remainder, about. 1,000,000,000 acres, 
is land which is untillable. It is reason- 
ably certain that substantially all the 
virgin soil of a character to produce 
crops has been taken up. It is doubtful 
how much of the part not included in 
farms can be brought into a condition 
in which tillage will be profitable, 
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The total acreage of farms in the last 
ten years, although the pressure for in- 
creased acreage by reason of high farm 
prices was great, was increased only 
about 4 per cent., or about 35,000,000 
acres. There are upwards of 25,000,000 
acres that will be brought in under our 
irrigation system, and perhaps more, 
and the amount of lands which can be 
drained and made useful for agriculture 
will amount to about 70,000,000) acres. 


The total improved farm lands in the 
United States amount to 477,448,000 acres, 
which is an increase in the last ten years 
of 62,940,000, or 15°2 per cent. The 
product per acre actually cultivated in- 
creased in the last ten years1 per cent. 
a year, or 10 percent. The total product 
increased in ten years nearly 20 per cent. 


The population in this same time in- 
creased 21 per cent. If the population 
continues to increase at its present rate, 
we shall have in fifty years double the 
number of people we now have. It is 
necessary, then, that not only our 
acreage but also our product per acre 
must increase proportionately so that 
our people may be fed. We must 
realize that the best land and the 
land easiest to cultivate has been 
taken up and cultivated, and that 
the additions to improved lands and to 
total acreage inthe future must be of 
land much more expensive to prepare 
for tillage. The increase per acre of the 
product, too, must be steady each year, 
yet each year an increase becomes more 
difficult. Still, even in the face of 
these facts, there is no occasion for 
discouragement. We are going to re- 
main a_ self-supporting country and 
raise food enough within our borders 
to feed our people. When we consider 
that in Germany and Great Britain 
erops are raised from land which. has 
been in cultivation for 1,000 years, and 
that these lands are made to produce 
more than two and three times per acre 
what the comparatively fresh lands in 
this country produce in the best States, 
it becomes very apparent that we shall 
be able to meet the exigenev by better 
systems of farming and more intense 
and careful and industrious cultivation. 
The theory seems to have been in times 
past that soils become exhausted by 
covstant cultivation, but the result in 
Europe, where acres under constant use 
for producing crops for ten centuries 
are made now to produce crops three 
times those of this country, shows that 
there is nothing in this theory, and that 
successful farming can be contiaued on 
land long in use, and that great crops 
can be raised and garnered fromit if 
only it be treated scientifically and in 
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accordance with its necessity. There is 
nothing peculiar about soils in Europe 
that gives the great yield per acre there 
and prevents its possibility in the 
United States. On the contrary, there 
is every reason to believe that the appli- 
cation of the same methods would pro- 
duce just as large crops hereas abroad. 


One of the great reasons for discour- 
agement felt by many who have written 
on this subject is found in the movement 
of the population from farm to city. 
This has reached sucha point that the 
urban population is now 46 per cent. of 
the total, while the rural population is 
but 54 per cent., counting as urban all 
who live in cities exceeding 2,500 inhabi- 
tants. This movement has been per- 
sistent, and has made it very difficult 
for the farmers to secure adequate agri- 
cultural labour, with an increase in the 
price of labour which naturally, follows 
such a condition. Still we ought to 
realize that enormous advance in the 
machinery used on the farm has reduced 
the necessity for a great number of farm 
hands on each farm. 


Mr. Holmes, of the Department of 
Agriculture, in the Yearbook of that 
department for 1899, points out that 
between the years 1855 and 1894 the time 
of human labour required to produce 
one bushel of corn on an average declined 
from 4 hours and 34 minutes to 41 
minutes, and the cost of the human 
labour required to produce this bushel 
declined from 35% cents to 10} cents. 
Between 1830 and 1896 the time of human 
labour required for the production of a 
bushel of wheat was reduced trom 3 
hours to 10 minutes, while the price of 
the labour required for this purpose 
declined from 17 cents to 38% cents, 
Between 1860 and 1894 the time of 
human labour required for the produc- 
tion of aton of hay was reduced from 
85$ hours to 11 hours and 34 minutes, 
and the cost of labour per ton was 
reduced from $3 06 to $1'29. 


In 1899 the calculation made with 
respect to the reduction in the cost of 
labour for the production of seven crops 
of that year over the old-time manner 
of production in the fifties and sixties 
shows it to have been $681,000,000 for 
one year. But whileitis possible to say 
that there may be in the future improve- 
ments in machinery which will reduce 
the number of necessary hands on the 
farm, it is quite certain that in this 


ation and available labour in that 
population for the cultivation of the 
fields as an important consideration. 
My impression from an examination of 
the figures is that the change in this 
last decade from farm to city has not 
been as great in its percentage as it was 
in previous decades, and, if this be true, 
it indicates that there is in the present 
situation an element that will help to 
cure the difficulty. Farm prices are 
increasing rapidly, and the profits of 
farming are becoming apparently much 
more certain and substantial. While 
the acreage of the improved land only 


‘increased 65,000,0C0, or 15 per cent., 


aod the total acreage only 4 per 
cent., the value of the farms in 
money increased from $17,000,000,000 to 
$35,000,000,000 in ten years, 
mous advance, This, of course, was 
due somewhat to the investment of 
additional money in the improvement 
of land and somewhat to the increase 
in the supply of gold; which had the 
effect of advancing all prices, but the 
chief cause for the advance is in the 
increase in the price of farm products 
at the farm. So great is this increase 
that the value of the average farm 
has now gone from $2,895 to $5,470, while- 
the average value per acre has increased 
from $19'81 to $3969. In addition to 
this, comforts of farm life have been 
so greatly added to in the last ten years 
by the rural free delivery, the suburban 
electric railway, the telephone, and the 
automobile, that there is likely in the 
next ten years to be a halt in this 
change toward the city, and more people 
in proportion are likely to engage in 
gainful occupation on the farm than has 
heretofore been the case. Such an effect 
would be the natural result of the actual 
economic operation of the increase in 
the value of the farm product, and the 
increase in the certainty of farming 
profits. 


an enor- — 


It is the business of the country, in @ 


so far as it can direct the matter, to 
furnish the means by which this econo- 
mic force shall exert itseJf along the 
lines of easiest and best increase of pro- 
duction. Of course the Government, by 
furnishing assistance in irrigation, in- 
creases the amount of tillable land, and 
the States if they undertake the drainage 


of swamp Jands, will do the same thing. — 
The cost of such improvements will be — 


considerable, and will affect the farming 


me 


profit, but the result generally in such ~ 
cases is to yield such great crops per 
acre that the farmer can well afford to 
pay interest on the increased invest- 
ment. Increased acreage from any other — 
‘source is likely to be, however, in more 


regard the prospect of economy in 
labour for the future is not to be com- 
pared with that which has been effected 
in the last thirty years, Hence we must 
regard the question of available popul- 
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stubborn land, calling for greater effort 
in tillage and producing less per acre. 
We may reasonably infer from the high 
prices of the decade immediately past 
that everything was done by those who 
owned land to enlarge the acreage where 
that was easy or practical, and that what 
is‘yet to be brought in as tillable land 
presents greater difficulties and greater 
expense. The way in which the States 
can help to meet future increased de- 
mand is by investigation and research 
into the science of agriculture, and by 
giving to the farming community a 
knowledge which shall enable them 
better to develop the soil, and by edu- 
cating those who are coming into the 
profession of farming. Itis now almost 
a learned profession. 


The first great step that has to be 
taken in reformed agriculture is the 
conservation of the soil. Under our 
present system the loss to the farms 
in this country by the erosion of the 
soil is hardly to be calculated. Engi- 
neers have shown how much is carried 
down the great rivers of the country 
and is deposited as silt each year at 
their mouths. The number of cubic 
yards staggers the imagination. The 
question is how this can be prevented, 
as it must be, because the soil which is 
carried off by this erosion is generally 
the richest and the best soil of the farms 
which are thus denuded. 


Of the rain or snow which falls on the 


land, a part evaporates into the air, a- 


second part flows down the slopes to 
the streams, and is called the run off. 
The third part soaks into the soil and 
sub-soil, and thence into underlying 
rocks, perhaps to reappear in springs or 
seepage into streams. This is called 
ground water. The fourth part is ab- 
sorbed by organisms, chiefly by trees, 
grasses, and crop plants, either directly 
through the tissues or indirectly through 
the roots penetrating the moistened 
soil. Erosion is due to the run-off, and 
its quantity is dependent on the slope 
of the farm and also the nature of the 
soil and its products. Any reasonable 
slope, and any full cover of forest or 
grass with an abundant mulch, or a 
close crop on adeeply broken soil, ora 
friable furrow slice kept loose by suit- 
able cultivation, will absorb rain and 
curtail the run-off, or even reduce it to 
slow seepage through the surface soil,, 
which is the ideal condition. Now, 
the ground water is the most essential 
constituent of the soil, because solution, 
circulation and organic assimilation are 
dependent on water. All the organisms 
and tiss:res are made up of this solvent 
of water, and it constitutes a large per- 
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centage of the bodies and food of men 
and animals. The question of the 
amount or ratio of grcund water in the 
soilisa vital one. If it is excessive it 
makes a sodden mass, sticky when wet, 
but baked when dry, so that there is no 
possible absorption further into it, and it 
sends on the water that falls on it to 
erode easy slopes. 

Tks erosion begins on the farm and 
should be remedied there. Deep cultiv- 
ation tends to absorb the product of 
each rainfall and to reduce the run-off. 
Deep cultivation brings up fresh earth 
salts to the shorter rootlets, but carries 
down the humus and mulch to thicken 
the soil and feed the deepest roots. In 
flat lying fields and tenacious soils tile 
drainage is the best method of relieving 
the farm from the danger of too great 
run-off. Deep drainage permits both 
soil and sub-soil to crumble and disinteg- 
rate acd through mechanical and 
chemical changes to bezome friable and 
capable of taking on and holding the 
right amount of moisture for plant 
growth, while the water which runs out 
through the drain is clear without carry- 
ing the soil with it, and therefore with- 
out erosion. Of course, different farms 
require different treatments. Certain 
farms require what is called contour 
cultivation, by which each furrow is to 
be run in such a way as to level and to 
hold the water. On hilly lands strips of 
grass land are grown, called balks or 
breaks, separating zones of plough land, 
and they should curve with the slopes, 
and the soil being carried by the water 
will be caught by them and constitute 
them a kind of terrace without effort. 
The use of forests, of course, in foot 
hills and deeply broken country is essen- 
tial and should be combined with 
grazing. They will prevent the form- 
ation of torrents by making the mulch 
and soil deep and spongy. Of course, 
over all mountain divides the retention 
of forests greatly helps to prevent the 
earrying off of the good soil to the 
valleys below. The proper selection of 
crops has much to do with the stopping 
of erosion. 

[I gather these facts from the reports 
of the Secretary of Agriculture as to 
the best method of preventing erosion. 
They are simple and easily understood, 
but they need to be impressed upon the 
farmers by education and by reiteration, 
Then the productivity of the soils might 
very well be increased by more careful 
use of commercial fertilizers. In 1907 
$100,000,000 was expended in fertilizers, 
but the Agricultural Department is of 
opinion that one-third of this was 
wasted for lack of knowledge as to how 
to use it. 
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Careful crop rotation is essential be- 
cause it has been found that the remains 
of one crop have a poisonous effect upon 
the next crop if itis of the same plant, 
but such remains do not interfere with 
the normal production of a different 
plant. Then a kind of crop may and 
should be selected to follow which will 
renew that element in the soil which 
the first crop exhausted. 


Then there is the organization of the 
farm on plain business principles by 
which the buildings and the machinery 
are so arranged as to make the movement 
of crops and food and animals as easy 
and economical as possible. A study as 
to the character of the soil and the crops 
best adapted to the soil, the crops to 
be used in rotation for the purpose of 
strengthening the soil—all these are 
questions that address themselves to a 
scientific and professional agriculturist, 
and which all farmers are bound to 
know if the product per acre is to be 
properly increased. We have every 
reason to hope, trom the forces now 
making toward the education and in- 
formation of the farmer, as to the latest 
results in scientific agriculture, that 
the country will have the advantage 
of improvement in our farming along 
the proper lines, Further, agricultural 
development is to be found in the breed- 
ing of proper plants for the making of 
the best of crops, while the growth of 
live stock is made much more profitable 
both to the Owner and to the public by 
improving the breed and the infusion of 
the blood of the best stock. 


The improvement in agricultural edu- 
cation goes on apace. Allthe States are 
engagedin spending money to educate 
the coming farmer, and this system is 
being extended, so that now we have 
the consolidated rural school, the fairm- 
ers’ high school, j and the agricultural 
college, and one who intends to become 
a farmer is introduced to his profession 
soon after he learns to read and write, 
and he continues his study of it until he 
graduates from his college, and applies 
for a place upon the farm. 


The land-grant colleges established by 
the Federal Government have vindicated 
the policy in making the grant. Now 
the department employs 11,000 persons, 
many of whom are engaged in conduct- 
ing experiment stations and spreading 
information all over the country. The 
co-operation between the State agri- 
cultural school system and the Federal 
Government’s public city bureau and 
experimental work is as close and fine as 
we could, ask, Itis difficult to justify 
the expenditure of money for agri- 
cultural purposes in the Agricultural. 
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Department with a view to its public- 


ation for use of the farmers, or to make 
grants to schools for farmers, on any 
constitutional theory that will not 
justify the Government in spending 
money for any kind of education the 
country over, but the welfare of the 
people is so dependent on improved 
agricultural conditions that it seems 
wise to use the welfare clause of the 
Constitution to authorize the expendi- 
ture of money for improvement in agri- 
cultural education, and leave to the 
States and to private enterprise general 
and other vocational education. The 
attitude of the Government in all this 
matter must be merely advisory. It 
owns no land of sufficient importance to 
justify its maintenance of so large ade- 
partment orof its sending into all States 
agents to carry the news of recent dis- 
coveries inthe science of agriculture. 
The $50,000,000 which has been spent for 
research work in the department, how- 
ever, has come back many fold to the 
people of the United States, and all 
parties unite in the necessity for main- 
taining those appropriations and increas- 
ing them as the demand shall increase. 


It is now proposed to organize a force 
of 3,000 men, one to every county in 
the United States, who shall conduct 
experiments within the county for the 
edification and education of the present 
farmers and of the embryo farmers who 
are being educated. Itis proposed that 
these men shall be paid partly by the 
county, partly by the State, and partly 
by the Federal Government, and it is 
hoped that the actual demonstration on 
farmsin the county—not at agricultural 
stations or schools somewhere in the 
State, but in the county itself—will 
bring home to farmers what it is possible 
to do with the very soil that they them- 
selves are cultivating. I understand 
this to be the object of an association 
organized for the imprcevement of agri- 
culture in the country, and I do not 
think we could have a more practical 
method than this, Itis ordinarily not 
wise to unite administration between 
the county and State and Federal 
Governments, but this subject is one so 
all-compelling, it is one in which all 
people are so interested that co-operation 
seems easy and the expenditure of money 
to good purpose so free from difficulty, 
that we may properly welcome the plan 
and try it. 


On the whole, therefore, I think our 
agricultural future is hopeful. I do 
nos share the pessimistic views of many 
gentlemen whose statistics differ some- 
what from mine, and who look forward 
to a strong probability of failure of self- 
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support in food within the lives of per- . 


sons now living. It is true that we shall 
have to continue the improvement in 
agriculture so as to make our addition 
to the product per acre 1 per cent. of the 
crop each year or 10 per cent. each 
decade, but considering what is done in 
Europe, this isnot either impossible or 
improbable. The addition to the acreage 
in drainage and in irrigable lands will 
goon—must go on. The profit to the 
State or to the enterprise which irrigates 
or drains these lands will become suffi- 
cient to make it not only profitable, but 
necessary to carry through the project, 
and we may look forward to the middle 
of this century when 200,000,000 of people 
shall swear fealty to the starry flag, as 
atime when America will still continue 
to feed her millions and feed them well 
out of her own soil, 


- PERADENIYA EXPERIMENT 
STATION. 


MINUTES of a meeting of the Com- 
mittee of Agricultural Experiments held 
at the Experiment Station, Peradeniya, 
on Thursday, 7th March, 1912. 


Present :—The Government Entomo- 
logist (in the chair), Messrs. H. F. Lay- 
cock, H. A. Beachcroft, and the Secret- 
ary. 

The Progress Report since the previous 
meeting was read. 


There being no other work, the meet- 
ing then adjourned. 
J. A, HOLMES, 
Secretary, C. A. H. and 
Superintendent, E. S. P. 


PROGRESS REPORT ON EXPERIMENT 
STATION, 


From 11TH JANUARY TO 7TH 
Marcu, 1912. 

TeA.—The Manipuri, pruned in De- 
cember, has been tipped ; the live branch- 
es left when pruned have also been 
removed. 


The younger supplies are suffering 
from the dry weather, the total rain- 
fall for the year so far being culy ‘60.” 


A pamphlet embracing last year’s tea 
results will be published on the receipt 
of a few analyses from Mr. Bruce. 


Cacao,—A round of cankering has 
been accomplished since the last meeting. 
A few plots have also been pruned, the 
non-bearing foliage branches being re- 
moved where in excess. 


116 cwt. has been sold ‘in Colombo 
recently, 
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RusBER.—The various methods of tap- 
ping are being continued with Para, 
and the vertical channel system has 
again, as last year, risen in yield in the 
dry weather, 

Ceara is not now being tapped as the 
trees are wintering, 

The lumps which are so apparent on the 
trees of many estates have been removed 
with an alavangu from the Experiment 
Station trees, and the wounds treated 
with cow dung, clay and sulphur. 

GREEN MANURE.—The following green 
manure plants have been cut yielding :— 


Leucaena glauca 94 lbs. 
Tephrosia candida... 198 ,, 


MISCELLANEOUS,—Maize has _ done 
better than previously, but is not up to 
expectation. 

Sweet potatoes have yielded as much 
as 50 cwt. per acre. 


Coca.—Coca leat has been cured with 
a view to showing the product at the 
coming Exhibition. 

Soya BEANS.—A very poor crop has 
been harvested from inoculated land, 
but I am led to understand that the 
second crop is more remunerative, as the 
seed requires acclimatization. 

GINGER AND YAMS.—These have en- 
tirely disappointed expectations. 


Manioc.—An acre planted with this 
product is doing well. 

NURSERIES.—Tea nurseries have been 
made for the convenience of the Station. 


CEYLON AGRICULTURAL SOCIETY. 


PROGRESS REPoRT LVIII. 


Membership. 


Since the meeting of the Board held 
on January 8 last the following have 
joined as members :—Major C. R. Hod- 
gins; R. D. Scoble Hodgins, Superin- 
tendent, Captain Garden, Akmimana; 
G. H. Hall, Volkart Bros.;C. A. Odiris 
de Silva; M. J. W. Roberts; Rosslyn 
Koch ; and Edgar L. Ephraums. 

His Excellency the President has been 
pleased to appoint Mr. James Wickre- 
maratne, Gate Mudaliyar, asa member 
of the Board, in place of Mr. D. A, 
Gooneratne, Gate Mudaliyar, deceased. 


Staff. 
Dr. Lock, Acting Director of the 
Royal Botanic Gardens, has temporar*' 
undertaken the duties of Editor 
“Tropical Agriculturist and M 
of the Ceylon Agricultural Socic 
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Mr. A. Madanayake, Probationary 
Agricultural Instructor, has been sta- 
tioned at Kurunegala, and takes charge 
of the garden at Balalla. Mr. j 
Wickremaratne, having given over the 
work of the Kegalla District to Mr. 
Jayasuriya, left for the Southern Pro- 
vince, and will make Galle his centre. 


Inspection Work. 


The Secretary was in the Northern 
Province between January 10 and 16, 
and also visited Talatu-oya, Madipola, 
Teldeniya, Urugala, Mediwaka, Kalal- 
gamuwa, Madugoda, Balalla, Gampola, 
Kadugannawa, and Ruwanwella. 


Mr. L. A. D. Silva, Agricultural In- 
structor, Ratnapura District, visited the 
following places in the course of 
his itinerary :—Balangoda, Weraluppe, 
Tiruwanaketiya, Weligepola, Wikiliya, 
Maswenna, Galagama, Imbulpe, Dhar- 
mana, Kirivetitenna, Agalakumbura, 
MaJhela, Udagama, Kuruwita, Kendan- 
gamuwa, HEllawala, Dippitigala; Ma- 
dampe, and Rakwana. 


Mr. N. Wickremaratne’s itinerary 
included Pindeniya, Dedigama, Kehel- 
watugoda, Undugoda, Mawatugoda, 
Maho, Balalla, Mattamagoda, and 
Weragala. 

Mr. W. Molegode visited Galasiya- 
pattu korale in the early part of the 
year, inspecting paddy lands cultivated 
according to his instructions. Subse- 
quently he visited Galagedara, Weuda, 
Kurunegala, Uduwawela, Gampola, Uda- 
gampaha korale, Gunnepana, Kalugala, 
Kitulgala, Matale, Wattegama, Talatu- 
oya, Madipola, Mahagama, Mediwaka, 
and Kalalgamuwa. 

Mr. 8S. Chelliah devoted his time to 
the work in the Jaffna peninsula, visit- 
ing places where cotton is being grown 
under his supervision. He has since 
left for the Kastern Province to organ- 
ize work for the current year. 


Mr. A. Madanayake visited Padukka, 
Bope, Ambalangoda, Weragoda, Nin- 
dana, Panadure, Bandaragama, Henarat- 
goda, Kinigama, and Amunugoda. 

Mr. N. M. Jayasuriya, who was on 
sick leave during January, took charge 
of the Kegalla District from February, 

Mr. M. J, A. Karunanayake, who spent 
some time in following up the tobacco 
experiments carried;on at T'eldeniya, was 
deputed to make a tour in the Anur- 
adhapura District (including Taman- 
kaduwa) during January and February. 

Mr. P. B. M, Bandaranayaka, who has 

so (n charge of the seed store and the 

ental garden at Bandargama, 

or the Hambantota District, 

vill work in co-operation with 
<cemaratne. 
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Experimental Gardens. 

The Kalalgamuwa garden, seven acres 
in extent, is situated about two. miles 
away from Mediwaka Government boys’ 
vernacular school, the teacher of which 
is conducting a series of experiments in 
the growth of new crops. A number of 
plots are devoted to different varieties 
of cotton with a view to ascorvniy ae 
the most suitable for the district, whic 
at one time raised its own lint (of an 
inferior quality) for spinning purposes. 
Sea Island, American Upland, Egyptian, 
Cambodia, and Sakellarides cottons 


are being carefully cultivated, and the- 


produce of each will be submitted for 
report as soon as it has been gathered. 
Another series of plotsis devoted to a 
four-course system of rotation. Among 
the new crops introduced by the teacher 
is coriander (Coriandrum sativum), 
which is doing exceedingly well, and is 
likely to be taken up in the villages. 
As one of the condiments very largely 
used in native cookery, coriander should 
prove a remunerative crop, in addition to 
tobacco and chillies, which are common- 
ly cultivated in the district. For initi- 
ative, enterprise, and perseverance the 
teacher of the Mediwaka school has 
few equals among his own set. The 
resthouse-keeper of Madugoda, who is 
co-operating with the teacher, has had 
most encouraging results with English 
potatoes. 

The Madipola garden, which is in 
direct charge of the teacher of the 
Madipola school, is devoted to the 
growth of crops in rotation. The 
teacher is enthusiastic and hardworking. 


Balatla garden has had a bad record 
froma variety of causes, but chiefly 
owing to the severe drought followed 


by the heavy rainsatthe end of last. 


year. The cotton plantation has tortun- 
ately survived these checks, and a 
fairly good crop of Sakellarides may be 
expected. 

Paddy Cultiwation. 


Messrs. Burn & Co. of Howrah (Cal- 
‘utta) report that they have a variety 
of implements and machines suitable for 
paddy werk They offer to supply the 
Meston plough at Rs. 4 10 annas c.i.f. 
Colombo, and send descriptive lists of 
other appliances, such as hulling mach- 
ines, grinding mills, chain pumps, &c. 

Mr. W. Molegode, Agricultural In- 
structor, Central Province, is carrying 
on trials at five centresin Harispattu, 
where single seedlings were transplant- 
ed 6 in. by 6 in., 9 in. by 9 in., and 1 
in. by 9 in, Rascadam paddy is_ being 
grown in Udugampola korale, and Gold- 
seal paddy at Kandedeniya. With the 
consent of the Assistant Government 
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Agent, Matale, the instructor has taken 
charge of a field in the town for experi- 
mental purposes. 


Mr. W. R. Bibile, Ratemahatmaya, 
Wiyaluwa, writing on January 31, re- 
ports that he has grown some of the 
“Carolina gold” paddy received from 
the U.S. A. Department of Agriculture. 
He sowed the seeds on September 11 last, 
blossoming began on December 15, and 
reaping was done on January 29. The 
crop was badly damaged by the heavy 
rains which prevailed just about the 
blossoming period, but about two 
bushels of good seed have been secured 
for re-sowing. Mr, Chabliss. the U.S. A. 
rice expert, states that in South Caro- 
lina and Georgia, Carolina gold rice 
requires a growing period of five months. 
It is usually irrigated, though itis also 
cultivated in high lands without irri- 
gaticn in much the same way as maize. 
Under irrigation the rice is grown in 
rows 15 inches apart and is inter- 
cultiv ated. 


Mr. L. A. D. Silva held a successful 
demonstration in the use of the Meston 
plough at Wikiliya on January 15. 


The Director of Science and Agricul- 
ture, Demarara, has kindly supplied 
10 lb, each of four varieties of paddy. 
These are known as Demarara 3, 4, 6, 
and 75, and are excellent types, yielding 
from 86 to 100 bushels per acre. It is 
interesting to note that Nos. 3, 4, and 
6 are the selected progeny of Ceylon 
hill rice, sent from here about 1902-03, 
while No. 75 is a selected Indian rice 
which a cooly from India took over with 
him, and from which the Department 
of Science and Agriculture, by con- 
tinuous selection, raised the present 


strain, 
Cotton. 


The Secretary inspected a 20-acre 
block of land planted with cotton by 
Mr. Sabapathy in Kayts. The plants 
had suffered severely as the result of 
the heavy rainfall of December last, and 
the greater part is not likely to come to 
anything. This is a very unfortunate 
experience for the enterprising owner, 
who, in spite of the disappointment, has 
resolved to plant a larger area this year. 


Cotton is doing well at the Balalla, 
Kalalgamuwa, and Madipola gardens. 


The variety known as Sakellarides, of 
which seed was sent to the Society by 
the British Cotton Growing Association, 
isa particularly hardy plant. The 
cotton is named after the discoverer, 
M. Sakellarides, who isolated it from a 
field of Mitaffifiion his Egyptian estate. 
Professor Dunstan, reporting on a 
sample forwarded by the Director- 
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General of Agriculture in Egypt, speaks 
highly of its strength, lustre, colour, 
texture, and length, and valued it at 
144d. per lb., with fine Jannovitch 
at 134d. 


Fruit Cultivation. 


Through the kindness of Mr. J. C. 
Barnett, Adviser to the Department of 
Agriculture, Bangkok, Siam, a dozen 
grafted plants of the seedless pumelo 
(Citrus decumana) have been secured. 
Considering the value placed upon this 
fruit froma dietetic point of view, the 
introduction of the seedless variety 
(which could now be propagated locally 
by grafting) is a distinct gain, 

In view of the large supply of pine: 
apples during the fruiting season, certain 
enterprising persons have been consider- 
ing the possibility of tinning the fruit for 
export, as well as for local sale during 
the off-season, and a syndicate has been 
formed with the object of starting a 
canning factory. The most important 
consideration for any scheme of this 
kind is the selection of a suitable type 
of can, and in order to assist in this 
matter the Society has been instituting 
inquiries, which have brought to light 
the merits of the patent Sanitary Can. 
Its chief recommendation is that no 
heat or solderis necessary for sealing, 
this operation being a purely mechanical 
one, effected by means of a ‘‘ double- 
seamer” machine. Further information 
may be had on application at the 
Society’s office, where a sample of this 
can be seen. 


Bell-apple (Passiflora laurifolia) seeds 
received through the kindness of Capt. 
Montgomery, late of Ceylon and pre- 
sently of Fiji, have germinated well, 
and plants are now available for distri- 
bution to members. 


Piauts of Pullesang (Nepheliwm muta- 
bile) are also now available, raised from 
seeds secured through the kindness of 
the Director of the Botanic Gardens, 
Singapore, on the suggestion of His 
Excellency the President. 


Pests and Diseases. 


The points raised at the last meeting 
of the Board in connection with the 
paper on lac culture were duly submitted 
to Mr. EH. KH. Green (Government Hntomo- 
logist), who has kindly replied as 
follows :— 


“The Indian lacinsect is known to occur 
only upon certain trees specified in my 
previous note. Itis extremely unlikely 
to attack tea, cacao, or rubber, or any 
other of our staple crops, The species 
(Tachardia decorella) that occurs occa- 
sionally upon the tea plant in India is a 
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very distinct and somewhat rare species. 
It is not considered an imprtant pest of 
the tea plant. Our local species (Tach- 
ardia albizzice) has been recorded from 
the cacao tree ; but I have seen only two 
instances of such infestation, and in 
neither of these instances was the effect 
upon the tree appreciable. I am not 
personally acquainted with the Indian 
lac insect in its natural habitat, and 
cannot say what effect it has upon the 
trees upon which it is cultivated; but 
from my knowledge of our local species, 
I do not anticipate that it would serious- 
ly retard the growth of the ‘Inga Saman’ 
tree. I think it is possible, however, 
that the natural growth of this tree will 
not be well suited to the cultivation of 
the insect, but that specially pruned 
trees will have to be prepared for its 
reception.” 


The Imperial Entomologist to the 
Government of India has been good 
enough to express his opinion on the 
same points as follows :— 


‘‘The species of lac found on tea in 
India is not the same as that met with 
on Ber (Zizyphus jujuba), Palas (Butea 
frondosa), and Kusumb (Schleichera tri- 
juga) AS we have no specimens of 
lac on cacao and rubber from Ceylon, 
we cannot say how far the two species 
are related to each other; but, so far 
as our experience of India goes, there 
is no likelihood of the Ber, Palas, and 
Kusumb species transferring themselves 
to cacao and rubber. Itis true that the 
lac insect considerably lowers the vital- 
ity of the tree on which it grows. The 
species found in India on Pithecolobium 
dulce and P. saman also breeds on 
Albizzia lebbek and Nephelium lUitchi. 
The safeguard against killing the trees 
by continuous inoculation will be to 
give them sufficient rest, and to pollard 
them carefully. Another alternative 
will be to divide the traes into three 
working blocks and to cultivate the lac 
insect (Tachardia albizzie, Gr.) every 
third year in each block.” 


Mr. A. Madanayake, Agricultural In- 
structor, while on a visit to Henarat- 
goda. heard of the ravages of a cater- 
pillar on paddy at a village called 
Amunugoda, about six miles: off, and 
proceeded to inspect the infested fields. 
Large areas were found to be badly dam- 
aged by the pest, which was found to be 
eating down the plant, leaving, as a rule, 
only two to four inches standing; but in 
some places the plants had been entirely 
destroyed. Specimens secured by the 
instructor were submitted to Mr. Green, 
who furnished the following report :— 


“The pest of paddy plants is the 
caterpillar of a small Pyralid moth, 
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named Nymphula depunctalis. 
insect has been reported as destructive 
to rice plants in India, Burma, and the 
Malay States. It occurs also in Africa, 
Java, aud Australia. The caterpillar is 
aquatic, and beathes under water by 
means of external filamentous gills, 
which are disposed in tufts on each 
side of the body. It lives in a case form- 
ed by spinning together the edges of 
sections of the leaves of the plant. 
These cases retain the water and enable 
to insect to crawl up to the upper parts 
of the plant withoutdrying up. It is 
unable to live without moisture. Conse- 
quently the best means of checking the 
pest is to drain off the water from the 
infested fields and allow them to remain 
dry for from 24 to 48 hours, oras long 


as possible without affecting the health 
of the plants,” 


Specimens of anatto leaves (Bixa orel- 
lana) were submitted to the Government 
Mycologist, who found them attacked 
by a fungus—Ovularia biae. 


Mr. Madanayake, Agricultural Instruc- 
tor, reported on the diseased condition of 
large patches of coconuts near Padukka, 
and forwarded specimens, which were 
submitted to the Government Myco- 
logist, who reported as follows :— 


“The leaves are attacked by Pestalozzia 
palmarum, avery common leaf disease 
of coconuts and other palms. It is rather 
more prevalent than usual just now, 
probably owing to more than ordinary 
infection during the prolonged rains. As 
a rule, it occurs only on the older leaves ; 
if it attacks the young leaves, it is a 
sign that the tree is notin good health, 
and requires cultivation and manuring.” 


Mr. N. Wickremaratne, Agricultural 
Instructor, reported as follows in sub- 
mitting specimens of diseased coconut 
fronds :— 


“‘T inspected some coconut trees on an 
estate in Kalahe, in Galle, said to be 
attacked with some disease. I submit 
specimens of leaves, roots, &c. The estate 
in question is about 23 miles (in a direct 
line) from the sea. The trees are about 
eight years old, some in bearing and 
some not. The land is hilly. The soil 


varies in character, and treesin several 


places on different soils are attacked. 
The disease was detected about two 
months ago. There are rubber trees 
three to four years old among the 
coconuts. Dark brown spots first appear 


on the leaflets, which ultimately become — 


dry and break away, leaving only the 
‘ekels,’ The lower branches are first 
attacked, and the disease travels in- 
wards. In course of time the treedies, — 
I had one of the trees uprooted and 
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examined the roots; the lowest roots 
were unnatural in colour, and when 
split open showed some dark spots. The 
disease appears to be spreading. The 
trees attacked looked like those devas- 
tated by caterpillars.” 


On the above, Mr. Petch, Government 
Mycologist, has been good enougk to 
make the snbjoined report :— 


‘*The leaves are attacked by the com- 
mon coconut leaf-disease caused by 
Pestalozzia palmarum. Asa rule, this 
is confined to the older leaves, and does 
very littleharm. If it attacks the young 
leaves, itis asign that the tree is in 
poor health. Such trees should _be 
manured with a potash manure, The 
death of a frond. inthe middle of the 
crown is the chief symptom of a disease 


- whichI am at present investigating. Up 


to the present its cause has not been 
ascertained. Apparently it has nothing 
to do with the root, and it is not bud rot. 
Is Mr. Wickremaratne certain that the 
trees which exhibit this symptom die 
off? That is a point which we have not 
yet been able to ascertain in other 
I hope to furnish further 
particulars of this disease shortly.” 
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In July, 1908, a parcel of logwood 
(Hematoxylon campechianum) seed was 
received from Jamaica, having been in- 
troduced as a honey plant on the re- 
commendation of the Bee Committee. 
The first flowering of the trees in 
Colombo took place at the Govern- 
ment Stock Garden about the end of 
January; but I am informed by Mr. 
A. P. Goonatilleke, the enthusiastic bee- 
keeper of Veyangoda, that the trees on 
his Kolongasyaye estate (Kurunegala 
District) flowered as early as April, 1910. 
Astheseeds are winged and the tree 
grows freely, except at high elevations, 
it is likely that logwood will become a 
common plant. Whether it will prove 
of any value as a source of dye remains 
to be seen; the imports into England 
alone are valued at something like a 
quarter million sterling. It will be of 
interest to bee-keepers to know that 


coriander provides excellent bee pasture. 


The way coriander at Kalalgamuwa 
attracted bees was a surprise to the 
people of the neighbourhood, 


A package of the edible seed of Stercu- 
laria feetida has been sent to the Imperial 
Ea ute for report as to its commercial 
value. 


-Samples of silk reeled at the Pera- 
deniya silk farm have been despatched 
to the Imperial Institute for report and 
valuation, The silk was of two kinds, 
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one from che Mysore silk worm and the 
other from a hybrid Mysore-Bengal 
variety producing a bright golden silk. 
The manager states that he hopes in a 
couple of months to send eri silk thread 
spun on the tarm. Silk worms intro- 
duced from the silk farm at Peradeniya 
to Manila have been hybridized with 
Japanese worms, and the progeny is 
reported to show continuous improve- 
ment and no sign of disease. The Gov- 
ernment Entomologist has suggested 
that seed of this improved strain should 
be procured. 

The Secretary of the Ceylon Agricul® 
tural Society having retired from the 
office of Secretary to the All-Ceylon Ex- 
hibition, 1912, Mr. H. EF. Macmillan, 
Curator of the Royal Botanic Gardens, 
has succeeded him. Mr. Macmillan, who 
has had considerable experience in the 
management ‘of Shows, has all the 
arrangements well in hand. The Exhi- 
bition, which will! be held in the Victoria 
Park, Colombo, opens on July 1, and 
catalogues can be had on application to 
the Secretary, Peradeniya, or from this 


office. 
C. DRIEBERG, 


. Secretary. 
Colombo, March 7, 1912, 


CEYLON AGRICULTURAL SOCIETY. 

Minutes of a meeting of the Board of 
Agriculture held at the Council-Chamber 
at 12 noon on Thursday, March 8th, 1912. 


His Excellency the Governor presided. 


There were also present.—The Hon’ble 
Sir Hugh Clifford, Sir Solomon Dias 
Bandaranayaka, The Hon’ble Sir S. C. 
Obeyesekere, the Hon’ble Mr. Bernard 
Senior, the Hon’ble Mr. J. G. Fraser, the 
Hon’ble Mr. C. T. D. Vigors, the Houn’ble 
Mr. T. B. L. Moonamalle, the Hon’ble 
Mr. H. Van Cuylenburg, Messrs Tudor 
Rajapakse, G. W. Sturgess, F. L. Daniel, 
H. F. Maemillan, G. Harbord, W. Dunu- 
wille Disawa, A. Bruce, A. EK. Rajapakse, 
W de Silva, Dr, T. Petch, Dr. 
Pearson and Mr, C. Drieberg (Secretary). 
The following visitors were also pre- 
sent :—Messrs. David Scott, F. Crosbie 
Roles, James Barber, W. Freudenber y 
and R. Chelvadurai Proctor. 


The minutes of meeting held on the 
8th January, 1912, were read and con- 
firmed. 


On the motion of Mr, W. A. de Silva 
seconded by Dunuwille Disawa, Pro- 
gress Report No. 58 was adopted. In 
connection with the remarks on Fruit 
Cultivation, His Excellency suggested 
that the Secretary should communicate 


Miscellaneous. 


with the Director of Agriculture in the 
Straits witha view to obtain further 
particulars regarding pineapple cultiv- 
ation and preservation. 


Statements of Expenditure for Janu- 
ary and February were tabled. 

Baron Schrottky read his paper en- 
titled “Indigo Cultivation for Ceylon,” 
which evoked much discussion, in which 
Si: Hugh Clifford, H. E. the President, 
Dunuwille Disava and Mr. F. CG, Roles 
took part. The Baron was accorded a 
hearty vote of thanks for his interest- 


_ing paper. 
C. DRIEBERG, 
Secretary. 


THE FUNCTION AND EFFICIENCY 
OF THE AGRICULTURAL COLLEGE. 


(From Science, Vol. XXXIV., No. 884, 
December 8, 1911.) 


It would be an indication of ingratitude 
and inappreciation if 1 failed to acknow- 
ledge at this time the great bonour of 
being elected to preside over y our deliber- 
ations, an honour commersurate with the 
distinguished history and eminent use- 
fulness of this Association. Becanse it 
has been my good fortune to attend 
these meetings from their very begin- 
ning, in addressing you on this occasion 
I cannot be accused of speaking with- 
out knowledge and understanding if at 
first I refer in the spirit of congratul- 
ation to the benefits of this organization, 
both for those of us who have parti- 
cipated inits deliberations and for the 
institutions which it represents. 

Not the least important outcoms of 
these assemblages are the personal re- 
lations that have been estabiished. The 
hand clasp that has spanned a continent 
has not only made possible the form- 
ation of friendships that have greatly 
enriched our lives, but therevy has 
come a sympathetic touch of labourers 
in the same field so essential to unity of 
purpose and understanding. We wouid 
all feel impoverished, personally and 
officially, if there were withdrawn from 
the sum of our life experiences the bene- 
ficent results of the intercourse that 
these meetings have afforded. 

Because we are friends as well as co- 
workers, we keenly feel the absence from 
our midst of those who have passed out 
of life’s activities. Two of the best 
beloved of our long-time associates have 
entered iuto their final rest during the 
year that has passed. For many years 
these gatherings were favoured by the 
gentle and refined presence of Matthew 
H. Buckham, who through a long lite of 
activity as an educator exhibited the 
qualities of a scholar anda gentleman. 
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May many rise up with a similar type 
of mind and character to mould the in- 
tellect and purposes of coming gener- 
ations. Weshall not forget the kindly 
spirit, the manly attributes, the single- 
ness of purpose and the efficient service 
of Edward B. Voorhees, whose life and 
activities were on a plane so high that 
they presented an inspiring example of 
useful living. The number remaining 
of those who aided in founding and 
building these new educational agencies, 
and whoare still in active service is 
small, and these pioneers in an un- 
developed field can but feel that they 
are transferring to ‘“‘other men and 4 
other minds” the abundant fruit of their 
labours. q 


Again, this Association has been an 
active and most influential agency in 
augmenting the resources of the in- 
stitutions from which you come, and 
in developing and unifying their ad- 
ministrative and pedagogical methods. 
Through your accredited representatives 
an influence, national in seope, has been ! 
focused upon legislation. The enlarged 3 
financial support of the colleges and ’ 
stations by the Federal Government i 
could hardly have been secured without 2 
your united effort, directed along an 
authorized channel. You must also : 
recognize very clearly that your annual - 
discussions have been helpful, even 7 
essential, to the wise solution of adminis- ~ 
trative and educational problems. Prob- = 
ably no other influence has been more 
potent in hastening and shaping the . 
far-reaching readjustment that has 4 
been effected during the past few : 
decades in the aims and methods of ; 
education, even in our secondary schools, 
than has the example and propaganda 
of the institutions arising from the first 
Morrill Act, an influence to which your 
deliberations have served to give form ~ 
and purpose. 


But the main reason for extending 
congratulations to you at this time 
is the status and beneficent results 
of the activities here represented. : 
It would be easy to show the — 
marvellous growth of the equip- 
ment and work of the land-grant 
colleges and agricultural experiment 
stations by the use of statistics that 
are almost startling in their propor- 
tions. I shall not resort to this method, 
however, for you know the facts, and 
besides, the prominent display of such 
large figures savours of showy parade or 
of vainglorious pride. It is enough to 
say that asa whole these wards of the 
nation and states are liberally equipped 
as to buildings, apparatus and funds, 
with a disposition on the part of the 
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state governments to provide for in- 
-_ ereasing demands in these directions ; 
students arenot lacking, practice both 
in agriculture and engineering is giving 
respectful attention to your utterances ; 
all this indeed because after nearly five 
decades of strenuous and almost heart- 
breaking struggle, whatever have been 
_-—«»-your mistakes, you have demonstrated 
--—-your right to exist and thereby have 
~~ _won public confidence. The colleges and 
stations for whose upbuilding you have 
5 ane 
(may 


re 


ore. 


4 laboured hard and loyally are now public 
utilities of great importance. They are 
_ an intelligent and directive force in the 
“e conservation of our resources, both 
social and material. In brief, these ir- 
_ stitutions have come to be a national 
asset of great and permanent value. 


‘i But now that the hardships and dis” 


' ment of the new and the untried are 
past and public confidence is won, now 
that you are reasonably well equipped 
and have the plastic minds of thousands 
of young men and women with which 

-to work your will, the time has come to 
- ask this question: Are these agencies 
established and maintained by public 
funds, doing work of a kind and in a 
i under the conditions which 
have developed, that is calculated to 
- most fully promote public welfare? 
No one will deny the assertion, I am 
sure, that colleges were brought into 
“existence not for the purpose of pro- 
viding a fraction of one per cent. of 
our young men and women with a col- 
lege education as an individual favour, 
but to be constructive and conserving 
factors in building and maintaining a 
strong nation. ‘‘The community has 
come to be convinced that education is 
the most competent means for the pre- 
servation and enrichment of itself.” 
With this end in view, is their work 
wisely planned and directed ? 


- A consideration of this comprehensive 
- question requires that we bring to mind 
the directions along which the colleges 
aad stations exert their influence in the 
exercise of their proper functions. These 
directions are mainly three :— . 


knowledge. 
3. The development of the vocational 
and social efficiency of the individual. 


Itis my purpose to direct your atten- 
tion chiefly to questions involved in 
the college training of young men and 
women and the development of know- 
ledge, but I ask your indulgence while I 


4 


- couragements incident to the establish- 


2. The enlargement of the body of | 


briefly refer to the first phase of influence 
which I have mentioned :— 


As to the influence of the land-grant 
legislation and its results upon the public 
or governmental relations of educational 
agencies, there can be no doubt that 
one of the consequences of this legis- 
lation is a strong movement toward 
the injection of federal aid, and the 
federal control necessarily, accompany- 
ing the expenditure of federal money; 
into secondary education that so far 
has been exclusively supported and con- 
trolled by the State. The concrete ex- 
pression of this movement is the intro- 
duction into Congress of bills providing 
for the annual expenditure of vast sums 
of federal money in aid of normal 
schools and high schools in the various 
States. The policy proposed, if made | 
effective, would have far reaching re- 
sults, and for this reason it should be 
considered by this body in the spirit of 
wise statemenship with reference to 
ultimate results rather than on the basis 
of any immediate financial advantage 
that might accrue to states or insti- 
tutions, 

It is well for us to keep in mind this 
law so well formulated by an educator 
of long experience, ‘that the efficiency 
of public education becomes the greater 
as the responsibility for carrying it 
forward is more directly and immediate- 
ly felt.” This admirable expression 
of a sound principle may be supplement- 
ed by the statement that an efficient 
system of public education cannot he 
imposed upon a community by aid from 
without, but must be gradually deve- 
loped from within. 


Moreover, the broadeast precipitous 
distribution of public funds into loca- 
lities where there does not exist the 
understanding and preparation neces- 
sary to their wise expenditure is sure to 
result in lamentable waste. This would 
be a less regrettable result however, 
than the influence of outside aid upon 
the spirit of initiative and self-depen- 
dence of the people, in the absence of 
which no progress is made in any enter- 
prise whatever. The _ school-district 
system once widely in vogue in the 
eastern states, where each political unit 
was practically a pure democracy, while 
expensive, possessed certain advantages 
of simpilicity and directness because of 
the close relation of the citizen to the 
school. It was a system that gave 
large latitude to the individual develop- 
ment of boys and girls and was far 
removed from the mechanisms of highly 
concentrated systems that are inelastic 
and attempt toforce square boys and 
girls through round holes. While the 
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old system would not meet existing 
conditions which, for reasons of eco- 
nomy, require a closer organization and 
a fuller concentration of authority, we 
should avoid so far as possible, the 
dangers of bureaucracy in school ad- 
ministration that are by no means un- 
real. Theinjection of federal aid and 
authority into local educational affairs 
could but increase the dangers to educa- 
tional freedom that always attend a 
highly centralized administration ; and, 
above all other considerations in import- 
ance, such a policy isin the direction of 
removing the citizen too far from his 
direct reasonability, even through tax- 
ation, for the maintenance of local insti- 
tutions. The exercise of citizenship, 
involving as it shoulda discussion of 
public matters and a sacrifice of time 
and money, has great training value and 
is an essential means of attaining the 
civic efficiency necessary to our form of 
government. Have we any reason to 
doubt that the states will provide for 
advances in secondary education as 
rapidly as public sentiment, available 
pedagogical tools and opportunity will 
justify new movements? The progress 
already made in several states indicates 
that we have not. 


There are those who declare that the 
advance of nationalism, even in the 
control of education, is irresistible. It 
is encouraging to note that there are 
already signs of an action against this 
movement. Whatever comes to pass, 
we should be warned that any read- 
justment of the relations of government 
to education which does not fully pre- 
serve the autonomy of the states, and to 
a reasonable degree of localities within 
the states, in the administration of edu- 
cational matters, would be repugnant 
to the spirit of our institutions, and 
a revolutionary and dangerous inno- 
vation, 


I shall introduce the other phases of 
this discussion by the assertion that the 
chief and absorbing aim of the college, 
whether it be subsidized by private 
endowment or by public funds, should 
be the training of young men and 
women in a manner and to a degree that 
is consistent with well-recognized college 
standards. This statement, regarded 
by many as expressing an obvious truth, 
is given prominence in this connection 
not because there is any ambiguity in 
the language of the first Morrill act, 
which specifies very clearly the function 
of the proposed institutions, but because 
in recent years these colleges are moving 
with accelerated momentum towards 
agricultural activities, costly in time 
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and money, that have only a remote 
relation to the training of their students. 
I refer to public addresses, farmers’ 
institutes, reading courses, demons- 
tration work, railroad-train instruction, 
fair exhibits, secondary education and 
similar efforts that just now seem to be 
increasing rapidly in volume and in 
their demands. . 


Because many of these activities are — 


more or less spectacular and are popular 
in character, they certainly attract 
attention and stimulate interest both in 
the agencies which participate in them 
and in the knowledge which it is sought 
to impart. For these reasons they are 
very useful, Doubtless many of us 
upon whom is laid the burden of ad- 
ministering the affairs of the colleges and 
stations and of securing the funds neces- 
sary for their develorment and main- 
tenance regard extension work of vari- 
ous kinds not only as rendering a real 
public service, but as an efficient means 
of securing the public favour that insures 
generous support. It would be an 
interesting problem, psychological, ethi- 
cal or otherwise, to determine in what 
proportions altruism and expediency 
enter into the motives that lie behind 
some of our agricultural propaganda. 


But, setting aside the question of 
motives there is every justification for 
declaring that in so far as these popular 
efforts and secondary education with 
the college, minimize academic efficiency 
through the diversion or limitation of 
funds, through their absorption of the 
time and energy of teachers or through 
their reaction upon the atmosphere of 
the college and its standards of instruc- 
tion, in so far the lesser is usurping the 
greater. Itis fully cecognized that this 
assertion is antagonistic to the view 
that extension work is a function of the 
Agricultural College co-ordinate with, 


and of equal importance with, the train- — 


ing of young men and women, to be 
maintained on an equal footing as to 
development and permanence, and it is 
so meant. It may further be said that 
because of the strong trend towards the 
popularization of agricultural knowledge 
both within the college and station 
and without, because of the sweep and 
strength of the agricultural extension 
movement which is taking such diverse - 
forms and is so largely occuppying the 
thought and energy of college and 
station leaders, there has never been a 
more critical period in the life of the 
colleges and stations or a time in which 


their efficiency for the accomplishment — 
of their primal and fundamental purpose 


should be more carefully guarded. 
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The gravity of the situation is 
augmented by the fact that the agri- 
cultural and business interests of the 
country, alive to the value of our worth, 
are now proposing to us what we shall 
do and are urging upon us not only 
efforts of our own, but our active sup- 
r. port of new efforts that are outside our 
province, but to which we are expected 
to sustain relations of advice and aid. 
These suggestions, which sometimes are 
almost equivalent to demands, are cer- 
tainly madein the spirit of gcod will 
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of our most respectful and careful con- 
sideration, but it is seriously to be 
doubted whether popular conceptions 
of the aims and methods of education 
and inquiry are a safe basis on which 
to establish the policy that shall domi- 
nate the work and influence of either 
- the college or station. 


The chief reason that will here be 
-advanced for directing the means and 
energy of the land-grant colleges along 
the higher ranges of educational effort 
is that under the conditions now exist- 
ing these institutions will most fully 
promote public welfare by devoting 
their resources mainly to preparing men 
and women for leadership. Our social 
- and vocational future is large)y a matter 
of leadership. He is widely utopian 
who prophesies a day when all the 
people or even a majority, will possess 
the knowledge and ability necessary to 
wise discrimination in civic and econo- 
mic affairs. It is equally fanciful to 
hope that any large proportion of actual 
‘tarmers will ever be _ college-trained. 
_ Secondary education must. serve the 
needs of the great majority of the occu- 
pants of the land. In the past the 
reaction of the agricultural college upon 
_ public welfare has been largely through 
men who have become investigators, 
teachers, publicists and managers of 
large agricultural enterprises rather 

than through the distribution of practi- 
cal farmers. 


_ What hag been true of the past seems 
likely to be increasingly the experience 
of the future, and this fact in no way 

‘minimizes the value of the college in 

agricultural affairs. We ignore the 


we look for the time when the destinies 
of the nation and the interests of agri- 
_ ~-eultural or of any vocation will not be 
_-__~-safeguarded by a small minority of 
___ Gitizens whose training has placed them 
: outside the domination of dangerous 
sentiment and ignorant prejudice and 
___who possess that power of discrimination 
____ derived from a knowledge of fundamen- 
page's tal principles, without which we may 
4s . , 
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and helpfulness and are always worthy. 


teachings of all human experience if’ 
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not expect an intelligent and judicial 
consideration of either vocational or 
public questions. 

Not only are we greatly dependent 
upon wise leadership in both social and 
industrial affairs, but with the college 
lies the opportunity for its develop- 
ment. Itis among the young men and 
women who seek the advantages of 
college instruction that we find those 
who, because of ambition and capacity, 
constitute material with the largest 
possibilities of future usefulness. If the 
college fails in wisely moulding these 
plastic minds it fails to fully occupy its 
one great opportunity, and if, on the 
other hand, the training given is in- 
adequate or unbalanced orin any way 
less effective than is reasonably possible, 
both the receptive student and the 
public are defrauded and suffer a loss 
that can scarcely be made good. 


Not all college graduates will be 
leaders, and not all leaders will possess 
a ccllege degree; but it is a fact worthy 
of emphasis that the opportunity of the 
college is with the few and not with the 
many. Only a very small proportion 
(perhaps one or two in a hundred) of any 
generation of men and women will come 
Into extended contact with college life, 
and these few will be the medium 
through which the college will render 
its largest and most effective service. 
The college can never come into efficient 
touch with the many as it does with 
the few. Whatever direct influence it 
secures over the general public lacks 
concentration and continuity; in fact, 
is diffuse and indefinite. Experience and 


‘observation show that a discouraging 


propcrtion of the minds reached by the 
attempts at popular instruction are 
either irresponsive or incapable and the 
constructive value of these efforts is not 
to be compared with the life-long ex- 
ample and influence of those who are 
adequately trained for social and in- 
dustrial leadership. 


There are those, doubtless, who believe 
that these institutions supported by 
public funds, should stand in especially 
close relation to the people and that in 
order to do the work for which they 
were organized they should establish a 
low grade of admission, occupy a 
secondary place in our educational 
scheme, adhere closely to instruction 
of an ultra-vocational character and 
engage extensively in agricultural pro- 
paganda, leaving tothe older colleges 
and universities the severer training 
that is required in preparing men and 
women for the higher ranges of thought 
and activity. Itis to be hoped that if 
we have ip apy measure adopted this 
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policy, we shall move away from itas 
rapidly as circumstances will permit. 
Such a policy isa practical assumption 
that there is no place in the agricultural 
field tor the highest type of intellectual 
development and equipment, an assump- 
tion to which no well-informed student 
of social and economic conditions is 
likely to consent. If we also take into 
consideration the fact that the diginity 
and importance of agricultural oppor- 
tunities receive little emphasis in those 
institutions where the main trend of 
thought and training isin other direc- 
tions we see sufficient reasons why the 
agricultural college should not relegate 
to other agencies its clearly indicated 
function—the production of the leader- 
ship that is needed for advancing the in- 
terests of the farm. 


And so, because of the unsatisfied 
demand for adequately tiained teachers 
and investigators, because of the com- 
plex and difficult problems related to 
tarm life that insistently face us, so 
many of which are unsolved, because 
the redirection and upbuilding of rural- 
life institutions need for their accom- 
plishment the guidance of leaders ot a 
high order of ability, and because of the 
greatly increasing demand for service in 
these several directions which is only par- 
tiaily met, should we not insist that the 
material resources and the human know- 
ledge at the command of theagricuitural 
collegeand the plans and purposses there 
nourished should be directed toward 
sound inquiry and the training of young 
men and women for such service as will 
only be rendered by the few. Until we 
have means beyond what can reason- 
ably be expended in increasing the effi- 
ciency of the colleges and stations, is it 
@ wise policy to assign to other purpcses 
funds that should be applied to securing 
and holding teachers and investigators 
of large attainments and success, those 
who are masters in their special fields ? 
Agriculture needs more of such men and 
shouid be able to create for them a 
favorable environment for their work. 

And we now come to a question to- 
wards which this discussion has been 
aiming from the very first. What con- 
ditious should prevail in college instruc- 
tion and what results should be kept in 
view in the training of young men and 
women for vocational and social leader- 
ship? 

In considering this question we may 
well- begin by asking what qualities 
should be possessed by those who are to 
enter effectively into the service of agri- 
culture and country life? Therecan be 
but one answer. They are the same 
fundamentally that are essential to 


_called practical touch, possessed of the 


urpose, 
ase his 


social problems pertaining to the open — 
country. It is hardly conceivable, 
either, that the college will succeed in 
developing in its students these neces- 
sary qualities by any educational me- 
thods essentially different from those 
commended by long experience. The 
pedagogical tools may differ from the 
old ones, but the ultimate result, if itis — 
worth while, will be those attributes of 
mind and character that have long been 
recognized as the distinctive marks of 
strong men and women. i 


As preliminary to a discussion of the | 
conditions essential to the attainment 
of this result, we may safely establish 
certain premises on which to base any 
contentions that may follow. These 
premises, conceded on every hand, 
are the following: first, the subject 
matter of the class room should be 
concise and severely engage the student's 
mind ; second, the instruction given, in r 
whatever field, should represent the — 
latest and best conclusions; third, this 
instruction, if it is to secure tor the 
graduate an advantage over the merely 
practical man, must give a well-groun- — 
ded acquaintance with fundamental 
facts and principles ; fourth, the college 
should so react upon the young men and 
women that come within its influence as 
to develop in them high ideals of living. 


There are three factors that are most 
intimately related to these fundamental 
conditions, the teacher, the curriculum 
and as an outgrowth of these two that 
somewhat intangible influence we call ~ 
college atmosphere. Beas 


What about the larger of these fac- 
tors, the teacher? It should berequired — 
of him as one great essential that hebe 
a wan of scholarly spirit and attain. — 
ments, and being such he should have’ ~ 
opportunity for study and reflection. 
Is it not time to inquire whether we do 
not need a renaissance of the atmos- — 
phere of scholarship in our vocational 
colleges, an atmosphere that must first — 
surround the teacher there to be brea- — 
thed in by the students? Because we 
have been exalting the man with: a so 
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jlity to edify the farming public, 
_ through a pleasing way of discussing 
' practical subjects, or who hustles about 
- doing things, is not our vision of the 
scholar as an essential factor-in agricul- 
tural education and inquiry somewhat 
obseured, and if scholarship is to be 
Fs discounted in favor of qualities that 
make for popularity, we may well: be 
solicitous Concerning the standards and 
effectiveness of agricultural instruction 
_ astatement that is equally applicable 
_ | to experiment stations as instruments of 

- research. 


_Itisa gross error to permit a young 
- man, or any man, to believe that success 
with the people in conducting agricul- 
tural propaganda, or the possession of 
superficially built and glibly expressed 
practical knowledge unsupported by a 
sound scientific training, constitutes an 
adequate reason why heshould bea mem- 
ber of a college faculty or a station staff. 
Success in the energy-consuming acti- 

vities of the institute platform, the fair 
_ exhibit, the railroad train or the demon- 
_ stration field is not an evidence of fitness 
_ for class room or research work. We 
a ng are guilty of a false estimate of values 
Va fl when we place a salary premium or any 
_ other premium on success in distributing 
_ diluted information, however valuable 
this effort may be, as against the func- 
tion and influence of the quiet and 
_ patient scholar. 
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by directly aiming at such a result 
through the teaching of ethics. Much 
more potent will be the general tone or 
atmosphere of college halls, an atmos- 
_ phere that emanates from the teacher. 
In his hands, teaching the science should 
_ not only promote scientific accuracy, but 
should nourish integrity of thought and 
purpose, All the exercises of the class 


_ spirit. For these reasons the standards 
- by which a faculty is selected should 
include something more than the posses- 
sion of good character, and the necessary 
professional qualifications. The human 
attributes of the teacher are no less 
important. 

We may consider certain dangers 
_ tocollege instruction arising from exten- 
: ion work. This work on the part of 
he college teacher is a menace to his 
fficiency, because such activities not 
nly use the physical eneigy that should 
@ reserved for the class room, but 
sooner or later they minimize or destroy 
_ the habit of study and the spirit of 
scholarship, The man who serves for 
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room should be pervaded by the ethical. 
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any considerable part of his time as a 
purveyor of popular information is 
almost certain not to present to his 
students the latest and best knowledge 
jin the best way, or to add much to the 
stock of knowledge. 


Another danger to the teacher from a 
diversion of his thought to extension 
work of the popular kind is that unless 
he possesses unusual self-discipline and 


-eontrol, he will carry to the class room 


more or less of the loose and dilute phra- 
seology of platform discussion and will 
toa greater or less extent depart from 
the concise and severe terminology so 
essential to the best training ccnditions. 


These are most unfortuate results. We 
should carefully guard and cherish the 
intellectual impulses and equipment of 
the teacher and the investigator, because 
they are the instruments whose edge 
must be fineif we are to be successful 
in rightly fashioning the minds and 
hearts of young men and women and 
in ene open the hidden recesses of 
truth. 


What has been said concerning the 
qualities of the teacher and the necessity 
for defending him against the invasion 
of outside duties applies with equal force 
to the investigator. The Experiment 
Stations here represented, founded as re- 
search agencies, have rendered splendid 
service to agriculture and are now firmly 
established in the confidence of the 
people. Nevertheless, we should not let 
the popularity of these institutions 
cloud our vision or confuse our estimate 
of the real character of their work. They 
have mightily stirred the mass of agri- 
cultural knowledge, have conducted 
an extensive propaganda of existing 
information, have recast old facts and 
principles into new and profitable appli- 
cations and have made some explorations 
of real value into the unknown, allof this 
to the great benefit of the farmer and 
his business. But the period through 
which we have been passing can justly 
be characterized as much more marked 
for its development of agencies and for 
its distribution of existing information 
than for its permanent additions to 


agricultural science. 


Moreover, leaving out of account the 
extensive dispersion of the time and 
energy of experiment station workers 
into the highways and byways of agri- 
cultural extension and considering only 
our attempts at investigation, it may 
reasonably be doubted whether broadly 
speaking, our efforts of inquiry have 
been conducted ona plan of spirit and 
method as high as that reached by the 
investigators of an earlier period. It 
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may be that we have lived up to our 
present possibilities, doubtless we have, 
but whether we have or not, it is certain 
that unless the agencies constituted for 
research purposes can secure and main- 
tain larger freedom in policy and more 
fully break loose from the restrictions 
of expediency imposed by semi-political 
relations and by misguided demands for 
popular efforts on the part of supposed 
investigators, we shall mostly continue 
to halt on the outskirts of great problems 
whose solution would render to agri- 
culture the highest possible serviee. It 
is gratifying to be able to believe, how- 
ever, that we are on the ascending plane 
in the stability and effectiveness of our 
research efforts. 


These suggestions concerning the 
limitation of the activities of the teacher 
and investigator are not intended to be 
arguments against the eminently useful 
efforts directed toward enlightening and 
stimulating the public mind. These 
efforts should continue, but it is fair to 
inquire whether we have not reached a 
point in the development of agricultural 
education and the demands made upon it 
where the widely distributed popular 
instruction and secondary education of 
all forms should be maintained through 
agencies organized especially for these 
purposes, to which the college of agri- 
culture should be co-ordinated in an 
advisory relation, Extension instruc- 
tion and secondary education, if they are 
to work out the largest values, must be 
widely available aud stimulate local 
initiative andactivity. The college may 
well be a source of advice and, when- 
means are abundant through a corps of 
experts wko shall be independent of 
other duties,it may aid in giving the 
needed accuracy and direction to the 
knowledge thatit is sought to impart. 
But such aid should serve to stimulate 
and supplement the activities of other 
agencies and of the various communities 
that are to be benefited and should be 
so related to the colleges as in no way to 
hamper their academic work. 


Has not the time come when extension 
work should be carried on through the 
co-ordinated effort of the state depart- 
ment of education, the department or 
board of agriculture, the colleges, the 
normal and secondary schools, the 
churches, the grange, the railroads the 
chambers of commerce and other business 
and commercial bodies, all of which 
should be associated in a board of 
direction and should contribute to a 
permanent and salaried faculty of in- 
struction. There is every reason why 
the agricultural college should have an 
important place in the education of the 


5 


public, but is there now any reason why —S 


it should attempt to compass the whole 


field or burden itself with the entire 
responsibility, financial or otherwise, for — ; 


such efforts ? 


There are those who will argue, T 


suspect, that the closer limitation of the 
work of the college faculty to the higher 
ranges of academic training would cause 
these institutions to lose their vital 
connection with public thought and 
needs. We certainly have no use for a 
fossilized center of learning in these 
days when the college must be regarded 
asa public servant, but to prevent its 
petrification it is not necessary that the 
farmers’ picnic, the -grange hall, the 
institute platform or the railroad train 
shall be frequented by the teacher and 
investigator. 
college halls may be replaced by ex- 
peditions for the careful study of social, 
and economic conditions as they are 
seen-on the farm and in the various 
business operations that are related to 
agriculture, with no loss but rather a 
gain, in the value of the service rendered. 


When an issue is raised concerning 
vocational curriculums we enter upon 
debatable ground. This audience needs 
not to be told that many a faculty session 
has been devoted to a vigorous, even 
heated, discussion over the _ relative 
proportions and distribution of studies 
in agricultural and engineering courses, 
for there are present many who are in 
the midst of a contest that is still being 
waged. Only general considerations 
concerning this much-debated matter 
are in order at this time. \ 


A proper regard for a student’s success 
in after-life requires that at least three 


considerations shall enter into the use 


of his time and into the arrangement 
and subject matter of the course of 
study he is expected to pursue. These 
are the development of personal power, 
the cultivation of both the sense and 
understanding of social and moral obli- 


gations and preparation for vocational — 


activity. 


The development of personal power is 
placed first because it is the all-compre- 
hensive factor in determining individual 
efficiency. It is not attained through 
the mere storing of information or 
through familiarity with technical 


details, for knowledge and skill are but 


instruments for use. It consists essenti- 
ally of the power of initiative, the 


ability to think clearly and a reneenh 
y, and, above ~ 


sanely and fundamenta 


all, it involves that mastery of self and ~ 


of the raw materials of life that lies at 
the foundation of all individual success, 
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Personal power is acquired through 


% _ discipline, and so the disciplinary value 
of a course of study is a prime consider- 
5 ation. Have we not to some extent lost 


sight of the great and abiding truth 

that the intellectual and moral culture 

of man as a man is theonly road to 

either a social or a vocational uplift? 

In our anxiety to demonstrate the value 
of these institutions to the material 
-- interests of the nation, have we not 
'  over-commercialized the _ instruction, 
even the atmosphere, of our vocational 
schools and colleges? The leaders in 
engineering education are beginning to 
say so, and is it not true of agriculture? 
We may well give heed to the words of 
a@ recent writer who thus comments on 
the educational influence of the ancient 
guilds: 


‘*The soul of this ideal education of 
_ the masses was the training of character. 
_ They had no illusions that the mere 
imparting of information would make 
people better, nor that the knowing 
_ of many things would make them more 
desirable citizens. 
walks of life does it ever cease to be 
more the question how much of a man 
one is, than how much he knows of his 
____ special business.” 


The cultivation of the sense and under- 
E standing of social and moral obligations 
~ is placed second because human relations 
and the quality of human effort are 
determinative factors in the larger 
successes and _ satisfactions of life, 
- whether we consider the individual or 
the social body. Itissound doctrine to 
' declare that, in the last analysis, the 
defeats of individuals and of nations are 
moral defeats. Moreover, we now see 
very clearly that the critical problems 
_ which face agriculture are no less social 
Ie than vocational. Our greater weakness 
_is not in our bread-winning capacity, 
but in unsound business ethics and In 
_ bad social adjustments. 


; And then, there is the larger rolietan: 
a of the educated man to national welfare, 


_ illsof democracy is more democracy. If 
‘more democracy is coming, and it seems 
fag, - to be, we shall sorely need the steadying 
_ influence of wise social leadership. The 
he education of the masses is superficial. 
oe That keen observer, Mr. Bryce, has said 
wi that ‘‘it is sufficient to enable them to 
‘think they know something about the 
bata _ great problems of politics and insufficient 
to show them how little they know.” 

- Bishop’ Newman declares that “if a 

_ practical end must be assigned to a 
fr university course I say it is that of 
_ training good members of society. It is 
the: art of social life and its end is fitness 
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It has been said that thecure for the 
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for the world.” Another writer has 
observed that the land-grant colleges 
are ranked as an economic rather than a 
social foree. If this accusation is just, 
these institutions should purge them- 
selves of an unsound policy. We do 
violence to the highest interests of the 
individual and of society if we fail to 
cultivate in those over whom.the mantle 
of a baccalaureate degree is thrown a 
sense and comprehension of their obli- 
gations to society. 


It is a disorted training that em- 
phasizes bread-winning capacity at the 
expense of fitness for social service, Our 
national welfare is already threatened 
by the divorcement of patriotic citizen- 
ship from industrial activity. 


Preparation for vocational activity is 
placed last, but not because the equip- 
ment ot the mind with the facts of 
science and their applications to the 
art of agriculture is in any sense un- 
important. The colleges of agriculture 
are dealing directly with the subject 
matter that is related to the farmer’s 
vocation, and they will violate their ob- 
ligations and limit their usefulness if 
they do not continue to do so. 

In discussing the vocational and train- 
ing value of courses of study in agri- 
culture, I shall simply be ranging myself 
on one side of this much-debated ques- 
tion, when I insist that these courses 
should present good pedagogical form 
and should lend themselves largely to 


_training in the fundamental sciences and 


present the lowest feasible minimum of 
ultra-practical subjects. 

Remarks concerning pedagogical form 
may not now be pertinent to any exist- 
ing situation. It has been said, however, 
that, in the past, agricultural subjects 
have been taken out of the normal 
pedagogical order and placed among 
the studies of the freshman year, or 
otherwise distributed illogically in-the 
eurriculum, simply that a_ student’s 
attention shall be held to agriculture 
and more graduates in agriculture there- 
by secured. Doubtless such transgres- 
sions are not commited now, but if they 
are they look very much like an attempt 
to lasso young men and drag them at 
the heels of expediency. What justifi- 
cation is there for invading the intellec- 
tual rights of a student or imperiling 
his future success by giving him less 
than the best possible training; and 
how useless such an expedient. We 
shall not coerce a man’s choice of a life 
work, however, hard we may try to do 
so. Young men will continue to enter 
the door that they believe opens to them 
the largest opportunity, as they always 
have done as they ought to do, 
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It is the subject matter that should 
engage the attention of the agricul- 
tural student concerning which we are 
likely to differ most widely in opinion. 
Those who are seeking for members of 
a faculty or station staff are bound to 
concede that, as a rule, altogether too 
many graduates are poorly trained for 
these positions, largely ‘because they 
are poorly fitted in the sciences funda- 
mental to the line of work in which 
they offer themselves. 


For instance, candidates for positions 
in horticulture are generally obliged to 
confess a woeful lack of acquaintance 
with physiological botany. Those sup- 
posed to be specialiy trained in animal 
nutrition rarely have the necessary 
knowledge of organic and biological 
chemistry, and graduates in agronomy 
are likely to be more familiar with super- 
ficial facts than with soil chemistry and 
the science of plant nutrition. Judging 
cattle, corn and fruit; grafting trees, 
visiting orchards, calculating rations are 
exercises of small training value, even 
small vocational value, compared with 
severe attention to the processes of 
of nature that underlie agricultural prac- 
tice of all kinds. If many of the col- 
leges expect to give their graduates a 
good start on the road to success as 
teachers and station workers they should 
seriously consider a curriculum that 
deals more largely with the fundamental 
sciences and less with agricultural tech- 
nics as a superstructure. 


And should not the same policy be 
followed with those who are to enter 
practical agriculture? A fact of funda- 
mental importance in this connection is 
that the farmer is equipped for success 
in farm practice notso much through 
expert handicraft as tbrough a know- 
ledge of conditions that determine the 
successsful growth of plants and ani- 
mals; in other words, an acquaintance 
with nature’s processes. The mechanical 
details of agriculture are comparatively 
simple. but the control of nature’s re- 
sources is complex and difficult. With 
great respect for the opiniuns of those 
who hold opposite views, I am constrain- 
ed to express the conviction that the 
man is best prepared for the life of a 
farmer who knows the most about the 
fundamental sciences and their relation 
to his vocation, ‘and for this reason 
I can but regard the time as com- 
paratively inefficiently spent that is 
devoted in college to observations and 
exercises of an ultra practical character, 
or to gaining information that is easily 
acquired from the ordinary experiences 
of practical life. This doctrine may he 
reactionary butitisin accordance with 


movements now in progress in other : 


vocational schools. We have fallen into 
the error, it is to be feared, of regarding 
the student mind as a storage tank for 
useful facts rather than as an instiu- 
ment to be fashioned into soundness and 
efficiency. We must never forget that 
the farmer is comprehended in the man. 


And when we realize that many of the ~ 


graduates of these institutions will exert 
a dominating influence upon the mental 
and moral development of young men 
and women, we see a most important ~ 
reason why their education should not 
be confined to the narrow line of tech- 
nical training. And above all, as has 
been urged these graduates are to be 
members of society. 


After all,, what are the supreme ob- 
jects of education ? It has been reported, 
though I do not credit the statement, 
that a member of an agricultural college 
faculty once declared that the business 
of his institution was to bring about the 
production of more hogs at greater pro- 
fit. If this remark was made, whata 
spectacle it pictures! It places the hog 
at the pinnacle of educational aspiration 
with man as a lesser figure. In sharp 
contrast to this gross conception of 
educational ideals stand the sentiments 
of great minds who have seen broadly 
and clearly the larger issues of lite. 

Hill says of education that it should 
“quicken a man’s mental perceptions, 
form in him the habit of prompt and 
accurate judgment; lead to delicacy and 


depth in every right feeling and make — 


him iaflexible in his conscientious and 
steadfast devotion to all his duties.’ 
Milton wrote that ‘‘the main skill and 
groundwork of education will be to 
temper the pupils with such lectures 
and explanations as will draw them into 
willing obedience influenced with the 
study of learning and the admiration of 
virtue stirred up with high hopes of 
living to be brave men and worthy 
patriots.” 
Listen to Mill :— Be 
“The moral or religious influence 
which a university can exercise consists 
less in any express teaching than in the 
pervading tone of the place. Whatever 
it teaches it should teach as penetrated 
by a sense of duty; it should present 


purpose of making each of us practically 


useful to our fellow creatures and of | 
elevating the character of the species 


itself.” 


_ W. H.JORDAN, 


Agricultural Experiment Station, 
Geneva, N. XY. 
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cLovEs, mde Ib,|Dull to fine bright pkd.)11d a 1s 2d irae 98 a, 108 
« Amboyna ..|Dull to gd a 1 IL OF ANISERD Me Fair’ merchantable dd 
Ceylon oo af brieh od a 10d CASSIA x According to analysis {38 6da 3s 10d 
Zanzibar Fair and fine’ bright |gd_a 54d LEMONGRASS |” |Good flavour & colour |43 
eeeome --|Fair 24d NUTMEG " Dingy to white 1 eS 
Ordinary to fair sw. 230 a 1s 
Ge ne Plantation cwt.|Medium to bold 20s a 118s nnn ee * {Bright e good favour 11g 
re Good ordinary Nominal RCHELLA WEED—cwt 
rian Fair to bold 708 @ 788 Ceylon Fair « {103 
wr con, Ceylon Plant, ,, ) |Special Marks 758 a 858d Madag * |Pair 108 
Ked to good 5s a 738 EPPER- ( (Black) fb, hay 
Native Estate »» (Ordinary to red 433 a 643 py & Tellicherry|Fair .. 54d 
Java and Celebes ,, |Small to good red. 253 a 803s rae a my to fine bold heavy ..|54d a, 6d 
- COLUMBO KOUT Middling to good 12s 6d a 20s Bin aepOre: “Irair is ‘: a 
peomn eee ewt. Dealt to a 708 @ 758 Acheen & W. C. Penang|Vull to fine ., _,.|5#d a 6d 
EBS Ord. stalky to good 160s a 1709 (White) Singapore Fair to fine oe ..\7ad a 9d 
sinau Bengal, rough,, |Fair 358 nom. Siam » Pair by 73d 
Calicut, Cut A ,, |Small to fine bold 80s a 85s Peay * |Fair tee) alta 
_ _B&C,, [Small and medium 60s 2,708 ton ” lwair oy else A 
Cochin Rough ,, Coen ao fine bold = 40s a 45s RHUBARB rae ” lOrdinarytogood _—_, {ls 9d. a 2s 9d 
Japa Unsplit ‘ ae 6a Canton .|Ordinary to good ,. (is 5d & 1s 8d 
o 
@UM AMMONIACUM ,, |Ord. blocky to fair clean|40s a 72s 6d High Dried... pose tenn d Bee nd Pt ee 
ANIMI, Zanzibar Pale and amber ttl ae Fie ate, SAGO, Pearl, large Fair to fine .,  ..|l8s 2.198 
i le re a os ae 
Bean and Hess size ditto ee a ei i mel v4 ve ai a ba 
‘air od red sorts a 
EEDLAC ‘|Ordinary ’ to gd. soluble _|528 6d a 62s 6d 
Med. & bold glassy sorts|/25a £8 Ss cw Ib,|Good to fae bola green|sd a 8a 


Madagascar ,, 
aBaBIC E.I.&Aden ,, 
— ‘Turkey sorts ,, 


 Ghatti 
Kurrachee 
Madras 


h £4 a £8 15s 
£4a £7 10s 
Ordinary "to ieod pale|40s a 50s nom. 
4178 6d a57s 6d 
35s a 453 nom. 


Fair to sons Da 


Sorts to fine pale 
Reddish to good pete e as 
Dark to fine 

Clean fr. to ites almonds|£17 a £19 
com, stony to good block|25s a £16 
Fair to tine bright ed als 
Middling to good 


Good to tine white 

Middling to fair 

Low to good pale 

, |Slightly foul to fine 

Fine Para, bis, & sheets/4s 10d 
» Ceara 

Crepe ordinary to fine. | 

Fine Block 

Scrap fair to fine 

Plantation 


o» jis 9d a 29 vd 


SENNA, Tinnevelly 


Fair greenish 3d a 44d 
Commonspeckyand small] 13d a 23d 

HELLS, M. o’PEARL— | 
Egyptian cwt.|Small to bold +» 658 a 1853 


Bombay ,,| » Pi -., £088 1878 td 
Mergui >|» 9 «-)£10 12/6 a 142/6 
Manilla ,, Leann to good .|21U 68 413 17/6 
Banda {268 & 31s 


PAMARINDS, Calcutta... Mid t to fine bl’k not stony lus a 12s 


er cwt. Madras _ |Stony and inferior .|48.a 59 
TORTOISESHELL— 
Zanzibar, & Bombay lb, cate to bold (93 & $13 
Pickings lis a 25s 
TURMERIC, Bengal cwt,|Fair 228 
Madras __,, |Finger fair to dne bold] 25s a 273 
Do. a Bulbs {bi right 18s a 208 
Cochin __,, {Finger 183 
ulbs 1». (4158 
VANILLOES— 
Mauritius ay Gd crystallized 3 pit inji4s a 198 6d 
Madagascar «. «. } 2nds}Foxy & reddish 3 one 6d a lis 
Seychelles 8rds}Lean and inferior «> {128 6d a 148 
VERMILLION . A Fine, ae Behe ne 
WAX, Japan, squares gGoodhite oo, (402 6 
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RUBBER IN CEYLON AND “‘ THE 
EAST ’”’ GENERALLY IN 1912. 


Js tae Totat or RusspeR EXPoRTED FROM 
SourHern Asia THIS YEAR To HxcrED 
30,000 Tons ? 

We showed recently how very near the mark 
did the estimates given inthe Ceylon ‘‘ Hand- 
book and Directory,” of rubber to be exported 
from Ceylon during 1908-11, approximate to 
the actual results. But it must be remem- 
bered that we were ‘‘in the days of small 
things” in dealing with the rubber areas in 
‘6 bearing ”’ for these years. Even in 1904, when 
our returns showed 25,000 acres as planted, only 
‘*600 acres ” of this could be said to be ‘ bear- 
ing ” (or six years old) and so the ratio moved 
up slowly until in 1909 we found that 5,500 acres 
must have been ‘‘tapped ” or ‘‘tappable,” while 
by 1910, this became 20,000 acres out of a total 
planted of 203,500 acres, and last year the pro- 
portion became 35,000 acres out of the aggregate 
in cultivation at the present time. Henceforth 
we begin to face very considerable figures if 
any faith is to be placed on the statistics of 
planted area six years ago. For instance, in 1907, 
the estate returns showed 150,000 acres covered 
with rubber, and for next year (1913) the mode- 
rate estimate in bearing is 130,000 with 170,900 
and 186,000 in 1914 and 1915 when the Ceylon 
export should then (three years hence) be 20,000 
tons. Of more immediate interest is the ex- 
pected current year’s export, We put it down 
as 6,500 tons ; but we believe that 7,000 or more 
are anticipated in some quarters; while the 
Malay Mail estimates 14,122 tons for the Fede- 
rated Malay States in 1912. For all ‘‘ Malaysia 
and the Straits,’ the London Times represen- 
tative expects 18,000 tons for this year. If we 
make allowances for Java, Sumatra, Borneo and 
some minor producers inthe Har East and for 
India and Burma, it is very evident that ‘the 
East” should send to the Kuropean and Ameri- 
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can consuming markets not less than 30,000 tons 
of rubber* during 1912, all but a small proportion, 
the produce of cultivated plantations and mainly 
of the ‘‘Hevea” variety. For last year Messrs. 
S. Figgis & Co. put down the plantation sup- 
ply at 14,200 tons and they estimate 850,000 
acres as under rubber cultivation in the East ; 
while our table (just made up) shows 884,500 
acres—with 1,072,700 acres for ‘‘ the world”; 
but the figures for Mexico, Congo, Guianas 
and Brazil are, at best, only guesses amongst 
the variable reports and publications available 
from these parts. It is very clear, how- 
ever, that time is close at hand for an 
active and important collision in the London, 
New York and Kuropean continental markets 
between Wild (Amazonian and West African) 
and Plantation rubbers, Last year demonstrated 
a considerable testing in this respect and the 
plantation article came off very well in the 
competition. But the lessons to be taught from 
the experience of 1912 will be more mani- 
fold and important both as to relative quality 
and price, based as they must be on the 
much larger quantity from the East. Lower 
prices, most people have been anticipating; 
but so far the expectation is not fulfilled. 
Many would like to see a marked advance in 
consumption even if prices went a little lower ; 
and one important question which has to be 
solved is, how far the “wild” Para rubber- 
gatherers or their employers or patrons, can 
stand a declension of prices in the European 
aud American markets? We know in the East, 
pretty well, at what rate per lb. rubber, under 
ordinary conditions, can be turned out of planta- 
tions, at least in Ceylon, Malaya, India, Java, 
Sumatra, Borneo, &. S. Figgis & Co. put 88,000 
tons as the ‘‘ Rubber” production and consump- 
tion of the world for 1911. Is 91,110tons too high 
a figure for 1912 ? We hope not; but rather that 


* Worth 10 to 12 million sterling ? 
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this figure may be exceeded and that for all 
concerned—and especially for the planters in 
“the East,” and those in Ceylon—may the year 
prove a satisfactory one in every way, giving 
a due reward for all honest labour. 


‘s THE ROMANCE OF THE RUBBER 
INDUSTRY.’” 


ANTICIPATIONS AND RESULTS: 


Some years ago, Mr. Thomas North Christie 
wrote a very readable paper for ‘‘ Chambers’ 
Journal” under a heading very like the one 
above; but the time has already come for 
anew and even more startling chapter in the 
“ Romance of Rubber” if due respect be given 
to the crops aud values already attained 
in the East. Estimates framed by some of 
the more level-headed experienced men in 
the Bastern Planting world some years ago 
have been far eclipsed by actual results; 
while even the ‘‘ wild figures” and ‘‘ dreams,” as 
they were laughingly dubbed, of amateur out- 
siders, are now likely to be ranked as common 
sense and even moderate prognostications. Not 
many years ago, it was supposed by a good 
‘official ” authority that 25,000 acres (and later 
40,000 acres) was the probable limit of land in 
Ceylon that could be covered by Hevea (Para) 
rubber ; while the area actually planted is all 
but an insignificant portion of 215,000 acres 
cultivated in the island; there are 400,000 1n 
the Malay Peninsula and nearly 200,000 more 
in Java, Sumatra and Dependencies, with 25,000 
for Borneo, Siam and New Guinea, while India 
and Burma make up 47,000, or a grand total of 
Rubber Cultivation for South-eastern Asia of 
887,000 acres. But if but 15 to 20 per cent. of 
the trees growing in this area are only now being 
tapped, and if 30,000 tons* ‘‘ Plantation” are to 
be shipped Westward this year, what may be 
the crop when all is in bearing? Five years ago, 
the anticipation most regarded in the home 
market was one which pointed to an Asiatic ex- 
port of ‘ Plantation” rubber in 1912 as under 
10,000 tons in place of three times that quantity; 
and even the late Mr. Carruthers—sanguine 
man as he was thought—was many per cent, 
below reality in his estimate for Malaya; while 
no one doubts that even Sir John Anderson’s 
‘© wild dream” of an export of 70,000 tons (!) 
from Malaya may be realised in 1916 A.D. 
It must be remembered that Governor Ander- 
gon, in venturing on such figures ina six-year 
anticipation, did so for the purpose of in- 
ducing planters to cultivate the land they had 
opened, rather than to ‘‘grab” morw land and 
extend. May not the: counsel be a wise one to 
offer now all over the East? In any case, it 
will be for all interested in the “ Amazonian” 


* One “wild estimate ” in 1910 actually gave 
75,000 tons of rubber to come from the Eastin 1912. 
Mr, Brice corrected this to 18,750 tons ; but the 
actual output may be 30,000 or over, 
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region of South America and in the “ Funtu- 
mia” trees or jungle-creepers of the African 
interior, to lay to heart the lesson of the in- 
evitable increasing crops of ‘‘plantation rubber ” 
which must come, year by year, during the 
current decade from the East. One of the most 
moderate estimates (though: deemed very san- 
guine at the time) was that made by Mr. 
Stanley Arden, F.L.S., in 1909 when he said 
that ‘‘the Middle East will in another five 
years (by 1914) supply 40,000 tons, valued at 
£13,440,000 even if the price fall to 3s per lb.” 
One local authority puts 20,000 tons for Ceylon 
in 1920; Malaya 40,000 and Java, Sumatra 
and Borneo 15,000—or 75,000 tons eight years 
hence; while taking no notice of India, Burma 
and sundry minor producers. But it is not 
well to dwell on figures attached to an esti- 
mate of eight years hence, although it may 
be useful to bring up such in order to 
caution speculators and would-be planters 
of new land, to think and look before they 
leap. In any case it is most true, as the 
London Times says, that the percentages of 
““wild” and “plantation” rubber in relative 
position are changing; so is “the rapid pro- 
gress the latter is making in supplying the 
world’s requirements.”” When we remember 
the hopeful view of the future of rubber in this 
colony that Dr. Willis gave to our represen. 
tative as he was leaving Ceylon, the Brazilian 
authorities and public interested cannot say 
that they had no one to warn them. Low 
prices there must be, as time rolls on; but 
if new uses come to the front, and consump- 
tion rapidly increases, the decline in market 
rates must prove very gradual, In 1910 ‘‘ planta- 
tion” rubber provided one-lenth of the world’s 
requirements; but last year it supplied one- 
sixth and 1912 may see this proportion in- 
creased to one-third. Let it also be noted that the 
maoufacturing demand for ‘‘ plantation”? rubber 
steadily grows and its value may be seen when 
the fall in price during 1911 averaged 1s. as 
compared to a fall of 1s. 6d. in ‘' Para” from 
the Amazonian territory. 


Let it be noted that while and Consumption 
—we put the total of the World’s Rubber 
Production at 1,822,200 cwt. as the supply 
of 1912 (and consumption of the different 
manufacturing countries as a little less) or 91,110 
tons, so good an authority as Mr. Lampard 
puts the world’s consumption in 1912 as high 
as 101,000 tons and the total output (pro- 
duction or collection) as 93,000 tons (of which 
only 20,000 tons are given to the Middle 
East); while another high authority (Hecht) 
gives 90,180 tons as the supply, indicating a still 
stronger position for the producer (planter). 
than even Mr. Arthur Lampard supposes. 
Clearly, the indications are of a satisfactory 
and prosperous year throughout 1912, at least, 
for the planters in Southern Asia with rubber 
trees in bearing, 
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IN THE TROPICS. 


FRUIT GROWING 


The Papaya or 
There are, we regret to say, few enough tro- 
pical fruits that aro really good, that can be 
described as delicious, appetising and _ satis- 
fying ; butitis more to be regretted that so 
little attention is paid in Ceylon to fruit growing 
and so little effort made to produce fruits worth 
buying and eating of the varieties that are 
grown here—we say ‘‘ grown,’ because so little 
care is bestowed on the fruit trees that to call 
it ‘fruit cultivation’ would be an exaggerated 
misnomer ! 


Papaw. 


How many of our readersare there who can say 
that they succeed in obtaining in Colombo, or 
elsewhere inCey!on, a regular supply of good local 
fruit, fruit worth eating. Occasionally we get 
in the height of the particular season, a few 
good pines, some good mangoes, an occasional 
decent papaw, and at rare intervals a few 
oranges worth eating, and with difficulty bananas 
fit to eat—and that’s about all. Yet how many 
of our readers are not prepared to pay a fair 
price for really good local fruit ? 


THe Papaya or PaPpaw. 


Certainly one of the best of the lowcountry 
Ceylon fruits is the papaw or papaya—Carica 
papaya; and being easy to grow there is really no 
reason why everyone who has a garden should 
not grow a regular supply of these fruits for 
himself and if proper attention is given real 
good fruit can be produced. Anda good papaw 
taken fresh out of the ice chest, cut in slices, 
and sprinkled with the juice ofa fresh-cut lime, 
is a fruit worth eating of an early morning and 
one of the best fruits obtainable in Ceylon. 


There is little need to describe the plant 
which is so well-known with its cylindrical 
tapering trunk and of umbrella-shaped crown 
of handsome, deeply-cut, fan leaves at the ends 
of long stalks, so we will start straight away 
with the 


CULTURAL DIRECTIONS, 


The Papaya prefers a rich porous soil, but will 
thrive in any good garden soil if supplied with 
manure; but there is one important point, it 
does not like “ wet feet,” dislikes water stand- 
ing around its roots, so should be planted in 
well-drained soul. 


If a regular plantation is to be made for them, 
the ground must be deeply dug up and the soil 
well broken up, and between the rows of Papa- 
yas other crops can be grown suchas Brinjals, 
Tomatoes, etc. If only a few plants are wanted 
grown here and there in the garden just to 
give a supply of nice fruits for the bungalow 
table, the holes for the plants can be dug out 
and filled in with good soil. As the Papaya isa 
handsome tree, it may readily be planted about 
the garden. The holes should be cut deep, and 
large, say 3 feet across and 3 feet deep —the 
larger the better ; and filled in with good garden 
soil, leaf mould if obtainable, and well-rotted, 
old cattle manure. 
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SELECTION OF SEED FRuITs. 


The plants are propagated from seeds, and 
care should be taken to select the seed from the 
best fruit off good, free bearing trees. The 
varieties, which are not known by name, differ 
in the size and shape of the fruit, and in their 
flavour and quality, so that it is best to select 
by actual knowledge of the fruit. Do not select 
only for size of fruit, consider the sweetness,and 
flavour as well, and also select fruit with a small 
seed cavity or hollow and few seeds. Some 
Papayas produce far more seeds than others, 
and few seeds are preferable. 


As regards shape in selecting seed fruits, give 
preference to oblong fruit over roundish ones, 
There is a reason for this which we will vive. Pa- 
payas are both male and female trees, while some 
produce flowers with both stamens and pistils 
in the same flower; these latter are generally, if 
not always oblong fruit, and the flowers being 
self-fertilised are more likely to reproduce the 
same sort of fruit; while the roundish, melon- 
shaped fruits generally grow on the female trees. 


PROPAGATING AND THE SEED Bep. 


A seed bed in the open should be prepared 
and the soil well broken up and made fine on 
the surface ; or the young plants may be raised 
in wooden seed boxes. Sow the seed thinly, 
and just cover the seeds with athin layer of 
fine soil, and water well. Inthe hot weather 
the seeds should have some light shade over 
them, and at other times protection from heavy 
rain. 


The little plants soon appear and grow apace, 
and when a few inches high may be trans- 
planted to their permanent quarters. Before 
transplanting see that the seed bed is fairly 
moist, and lift the young seedling plant with as 
large a ball of earth around the roots as pos- 
sible to avoid cutting or damaging their little 
roots. When transplanting, especially in 
sunny weather itis not a bad plan to trim offa 
few of the leaf blades, as this lessens the eva- 
poration of water from the seedlings and keeps 
them fresher and encourages their re-establish- 
ment in their new quarters, The planting hole 
should not be quite filled in, and the young 
seedling must not be put deeper into the soil 
than it grew originally in the nursery bed or 
seed box. Plant it firmly, however, and water 
it. Ifsunny, shade for a day or two, until the 
plant appears to be establishing itself, 


PLANTATION GROWING, 


The above is for garden work; if Papayas are 
to be grown on a larger scale for supplying the 
market with fruit, or for obtaining papain (the 
curdled juice of the fruit) on a commercial 
scale, we cannot do better than quote the 
following hint from an expert on the subject :— 

‘“‘Inorder to protect the tender plant from 
the sun until it is established, it is well to 
place around it a few leafy twigs at the 
time of planting. It is well to set out three 
plants to each and as the plants grow up 
and fruit, to dig out the males or the two 
poorest fruiting plants. If the plants cannot 
be set out in the field at the time indicated 
(at a height of about 7 to 10 centimetres), 
transplant them from the seed bed to a nursery 
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setting out the plants about 20 to 30 cms. apart 
in rows about a metre apart, or more to suit 
the convenience of the planter. While the best 
plan is to set out the plants in the field 
before they are more than 30 cms, tall, the 
plants may be transplanted to the field from 
the nursery with satety after they are more 
than 1°5 metres high, provided that all young 
and tender leafblades are removed, leaving the 
entire petiole, or leafstalk, attached to the 
plant, if the petiole be cut close to the main 
stem, decay rapidly enters it. If the entire 
petiole is left it withers and drops, and a good 
leaf scar has formed before the fungi have 
had time to work their way from the petiole 
into the stem of the plant.” 
WATERING 

must be done regularly during dry weather, 
and also when the plant is commencing 
to flower, and as the fruit is setting a little 
liquid manure may be given. The tree 
begins to fruit when about 10 months 
old, but too many fruit must not be allowed 
to develop at first. When the first few fruits 
have set the strongest growing, best shaped 
ones may be kept, and all others nipped off. 
The young vigorous tree will endeavour to 
produce far more fruit than it can properly 
carry to maturity. After the second year when 
it is mich stronger and larger more fruit may 
be left on, but the tendency of the Papaya is 
to produce far too many fruit, and weeding out 
a number of them will result in better, finer 
fruit. 

If well attended to, the trees will continue 
bearing fruit almost all the year round for 
several years. Attention is required in forking 
up the surface soil around the tree, and apply- 
ing a mulch periodically of rotted cattlemanure. 
As the tree gets older a good dressing of old 
manure will doa lot of good. If enough trees 
are grown in the garden and kept well attended 
to there should be a plentiful supply of fruit 
each month. 

After the plant is some four years old the 
fruit begin to detereorate and a fresh nursery 
may be started. The authority above referred 
to makes the following suggestion for the 
treatment of 

Op TREES IN THE PLANTATION. 

‘* When a plant has grown so tall it is difti- 
cult to gather the fruit, which also at this 
time grows small, cut off the trunk about 
75 cms, above the ground. A number of buds 
will then ‘sprout from the stump, and will grow 
several trunks that will bear fruit like the 
mother plantina short time. These sprouts, 
except two or three, should be cut off, for it 
all are permitted to grow the fruit produced 
will be small. . . All male plants should 
be destroyed wherever they appear, as not only 
are they unproductive but by their pollen being 
carried to the fruiting plants they tend to 
produce degenerate plants when these are 
grown from theseed produced on plants growing 
in the vicinity of male plants. There is no 
need to fear that the other plants will not fruit 
if the male papayas are destroyed, for the 
reason that there are always plants about having 
perfect flowers and which provide sufficient 
pollen for the fruitification of the female plants.” 
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Oranges. 


These fruit were the subject of notes last 
month and we have nothing special to add to 
what we then said on the subject of orange 
cultivation ; but we note that four kinds of 
Orange are being distributed in Ceylon. There 
are many varieties of Orange, and the four 
referred to are Coorg, Satkadi, Nagpore, and 
Sylhet. We confess we do not know these 
Oranges under their names, but the Nagpore 
or Nagpur Orange is probably synonymous with 
the Cintra or Sunktara Orange (according to 
Woodrow), as this is the variety so very uccesss- 
fully grown by fruit growers in Nagpur. 


This Orange has the characteristic we recently 
referred to of bearing two crops of fruit in 
the year, and Woodrow says the success of the 
growers in Nagpur is due to the habit of 
setting distinctly to rest separate brakes of 
the trees about November and March, 
thereby ensuring one good crop from each 
brake instead of two imperfect crops. Average 
fruit of the Nagpur or Cintra Orange weigh 
7 04., but they grow to 10 oz or ever more 


The fruit is described thus :—‘‘ The skin is 
smooth, in one variety very loose, in another 
tightly fitting the pulp; the loose-skinned 
variety has a corrugated nipple rising from a 
circular depression on the stalk end, and the 
stigma end depressed and rougher than the 
sides ; seeds about 20, pulp sweet and of 
typical colour.” 


THE IMPORTANCE OF THE STOCK. 


According to some authorities a great deal 
depends on the stock on which the grafted 
Orange grows; some claim it has a great effect 
on the sweetness and quality of the fruit. This 
is rather open to doubt ; anyway it is as well 
to get good stocks in the beginning. 


The two principal stocks for Oranges used in. 
India are the Sweet Lime and the ‘Jumbooree” 
which is said to produce very fine Oranges. 


Mangoes. 

This is one of the few really good fruit for 
desert purposes that we have in the Tropics, 
but even the Mango is not often grown to per- 
fection; and amongst the hundred or more 
varieties there are few which are really first 
class fruit, fit to be served on the table 
as dessert. Most Mangoes possess the strong 
and very objectionable flavour of turpentine 
that is so characteristic of the poorer 
varieties, and this is often accompanied by a 
coarseness of fibre inthe pulp which renders the 
fruit almost unfit to eat, certainly unpalatable. 


The reason for the general run of Mangoes 
being of such poor jat is that the plants are 
raised from seed, and no selection is made to 
improve the fruit; the result is degeneracy, and 
a very large number of Mangoes, each differing 
slightly from the others. The only way to get 
good plants bearing good fruit is to have 
grafted plants, the buds being selected from 
really good trees, which are known for their 
excellent fruit. 


The Ceylon Agricultural Society imports four 
kinds of Mangoes, quite enough for most pur- 
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poses. These named varieties may, therefore, be 
depended upon. We are not aware upon what 
stocks these are, but almost any young seedling 
Mango will do fora stock, We believe that it 
was the Portuguese colonists in India who first 
started grafting Mangoes; they noticed the 
many varieties of Mango ard the different quali- 
ties, and started grafting. This is why the 
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have been so long known as superior varieties. 
Itis not so very difficult to graft the Mango, 
and in case amateurs in Ceylon wish to try their 
hand we give the following notes on the subject 
by Mr. Marshall Woodrow, who took great in- 
terest in the subject and practised grafting in 
India, and taught many native gardeners how to 
do it. 


GRAFTING THE MANGO. 


Wedo not quote Mr. Woodrow word for 
word, but the substance of his directions are as 
follows: Take a seedling Mango tree, which is 
to be the stock, about 4 inches in thickness, and 
saw it across at 18 inches or so from the ground. 
From a selected Mango tree, known for the 
quality of its fruit, cut a well-ripened shoot of 
the previous year’s growth about ? inch in 
thickness ; this shoot is the scion. With asharp 
grafting knife pare the two sides of the scion, 
until there isa regular diminution from a point 
about 6inches from the lower end downwards, 
the least thickness being about finch. The 
side of the scion to be placed next the wood of 
the stock should be planed and the outer side 
slightly rounded. 


A slit through the bark of the stock is made 
with the knife, the same length as the pared 
part of the scion. A little dagger-shaped piece 
of bone or horn is then inserted at the top of the 
slit bark and pressed down till the bark is 
raised, andinto the space between the bark and 
the wood, the sharpened or pared part of the scion 
is pressed, The bone piece is withdrawn as the 
scion is inserted, and then the whole tightly 
bound round with a piece of fibre and strong 
twine. The whole is then covered over with 
“‘orafting wax ’ or well-kneaded clay. Air and 
water are kept away as muchas possible from 
the fresh graft, and gradually the two will fuse 
and grow together into one plant. 


VARIETIES OF MANGO. 


The Ceylon Agricultural Society has four 
varieties of Mango, as follows: Alphonse or 
Badami, Raspuri, Mulgoa and Goa. 


ALPHONSE, BADAMI, or APHOOS is generally 
considered to be the finest Mango in the East. 
In weight the fruit averages half-a-pound, 
and is said to possess “a subtle blending 
of all agreeable flavours.” The fruit is green 
with a crimson glow on the exposed side as it 
grows, and is oblong in shape, slightly thickened 
at the upper end, and without any prominent 
point or peak. The leaves of the tree can be 
distinguished by the midrib being light red until 
leaves are mature; and the branches of the 
flower spike aré of a rich rose colour, Its habit 
of growth is stunted and irregular, and the tree 
is said to be delicate and prone to insect attacks, 
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CULTIVATION OF PINEAPPLES. 


We are glad that this subject received such 
prominent attention at the last meeting of 
the Agricultural Society. There has been 
no particular effort made to develop the cultiva- 
tion of the fruit on a commercial basis and the 
pioneer efforts of the recently formed syndicate 
will be watched with considerablo interest. As 
H. E. the Governor pointed out, pine-apple 
canning is a great business at Singapore, and 
also in the Hawaiian islands. In the latter, 
canning men pay one cent (ofa dollar) a lb. for 
pines. They plant 10,000 to the acre and as an 
average pine weighs 4 lb. the profit per acre 
works out at 40U dollars (£80) less cultivation 
and cartage. The prospective pine-apple grower 
should select his soil with the greatest care. 
The best soils are probably light loams, rich in 
humus. A heavy cold soil, or soil inclined to 
become sticky or gummy in wet weather should 
never be chosen. Look for what is a good scor- 
ing soil containing sufticient sand to make it 
pliable at all times, and it is advisable that it 
should slope gradually. Hilly parts should be 
passed by. From 10,000 to 12,000 plants could 
be planted in one acre without overcrowding 
and there is an enormous profit to be made both 
in exporting to other countries and in supplying 
the local market. It is difficult to obtain a good 
pine in the Colombo bazaars now-a-days. Hancy 
prices are demanded fur small sized immature 
fruit and we believe the general experience is 
that the pines one gets in Colombo are dried up 
and flavourless, The villager looks upon pine- 
apples as an insignificant adjunct to his other 
products, gathers up the fruit in a half ripe 
condition and brings it to the bazaars. He 
spends nothing in cultivation or transport and 
is satisfied with anything he gets for the fruit. 
Planters in the lowcountry have an excellent 
opportunity of growing pine-apples for a profit. 
Four or five acres planted with it should bring 
in a handsome return at the end of twelve or 
fourteen months. 


PLANTING OUT COCONUTS. 


A New Guinea planter writes :—‘t My prede- 
cessor as manager of this coconut estate planted 
all the young trees native fashion, 7. e., with the 
top of the nut level with the surface of the 
ground, without any preparation of the soil. In 
your book ‘All about the Coconut Palm’ it is 
distinctly stated that holes 3 ft. by 3 ft. by 3 ft. 
should be dug, then filled in to within 6 inches 
(one planter says 15 inches) of the top with good 
soil and the nut set inthe middle at the same 
depth in the ground as when in the nursery. The 
holes were to be very gradually filled, but not 
completely until the plants were carrying 10 
green leaves at one time. During the next wet 
season, N.-W. monsoon, I am to plant up another 
area and feel moreinclined to follow these in- 
structions than adopt the shallow planting of the 
natives, but wish to get the latest expert opinion 
before deciding.” Our correspondent would do 
well to follow the directions given in ‘ All 
About the Coconut Palm.” If he fills the hole 
up to about 6 to 12 inches of the top he will find 
it will work well. 
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THE RUBBEA PLANTING INDUSTRY ; 
IN GONGLUSION, 


FUTURE CROPS—PRICES—AND THE 
“FIGHT” BETWKEN “WILD AND 
PLANTATION,” 


THE OUTCOME. 


In disposing finally of this subject for the 
present, there are a few further figures worthy 
of note. On Feb. 25th, 1910, the London Times 
gave prominence in big type, toa paper by ‘‘A 
Correspondent ” on ‘‘Supplies of Rubber with 
estimated future productien.” In a_ table of 
‘* Production of old and new Companies” (134 
Rubber, Companies for Malay States; 86 for 
Ceylon and India; 54 for Borneo, Dutch E. 
Indies, &c.; 23 Africa, South America) the 
writer showed the total for 1912 toamount to 
23,733,000 Ib, equal to about 10,000 tons and that 
for 1914 to about 21,000 tons. Further it was 
supposed that the South American supply two 
years hence would keep to about 40,000 tons and 
26,000 tons would cover ‘‘wild” rubber from other 
parts, and, further, if 6,300 tons (or 30 per cent) 
be added to plantation for ‘“‘rupee” Companies 
aud private producers, a grand total of 93,300 
tons would be reached. But the estimator two 
years ago was cautious, for he allowed 20 per 
cent (5,640 tons) for trees ‘‘ resting ’ or other 
wise ‘‘putout of action,” making the aggregate 
production of 1914 as 87,140 tons. We need not 
say that even the present vearis expected to 
give a better result, especially in ‘ plantation ” 
rubber and a total supply of 92,000 tons or over 
is expected ; while, as regards consumption or 
demand a higher figure is advanced by several 
authoritics. There is one other estimate (in 
favour in Germany, it appears) which puts the 
output of ‘‘ plantation” rubber in 1916-17 (when 
the planted area of last year will all be produc- 
tive) at 110,000 tons with 65,000 tons of “ wild ’ 
if so much be collected. But the German esti- 
mate of consumption by 1916 comes to 110,000 
tons, leaving a big surplus wasted?! But due 
allowance is not made for new uses when prices 
fall, as they would with a surplus. Apparently, 
however, falling prices for Rubber do not come 
inahurry. Three years ago, a shrewd Ceylon 
authority ventured on average prices for a series 
of years, thus : 6s. 6d. in 1909 to 48. 6d. per lb, 
for 1912, and then 48.;3s. 6d., and 3s, for the next 
three years respectively, and the last price (38. 
in 1915) ‘‘ Lestimate a reasonable one for many 
years to come.” So wrote Mr, Joseph Fraser in 
1909 and there is no reason yet to consider him 
unduly sanguine as a prophet. On the other 
hand it is shown that estates opened and 
carried on to bearing for £30 an acre, or so, 
with satisfactory crops and rubber preduced 
at 1s oreven is 3d a lb., a price giving a 6d 
per lb. profit should satisfy the Eastern Rubber 
Planter. Much, of course, will depend on how 
the ‘‘ wild rubber ” capitalists and collectors 
will stand the coming ordeal and we cannot 
forget that the great ‘ Para” authority, Dr. 
Huber—who is described by Pearson of New 
York as knowing ‘more about the Hevea species 
than any one else in the world’—considers 
that it will be difficult for the Amazon Valley 
soon to compete with Eastern plantations, 
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Still, there may be a prolonged fight. An 
industry which has lasted 50 years, and means 
everything to the people concerned,,is not to 
disappear in a brief period. For the present 
year, the indications for Brazil are considered 
quite hopeful; and by the Government re- 
ducing its levies and Bankers coming to the 
rescue of employers, the Amazonian collec- 
tion should continue even if the price fell to 
3s a lb. But when the market goes below 
that rate, there must be a gradual reduction ; 
and thereafter the quantity of ‘‘ wild” going 
annually to the world’s market may be de- 
scribed in Prior’s line :— 
Fine by degrees, and beautifully less. 

No one gives stronger encouragement to the 
average plantation producer than does Mr, 
E. L. Killick of the London ‘‘ Financier ” when 
he writes in the issue of (February 16th, as 
follows :— 

We know the rapid expansion which is taking 
place in the manufacture of medium-priced 
motor-cars, and we also know with tolerable 
certaintyjthat nine-tenths of the horsed-trade 
vehicles now in the atreets will inthe very near 
future be displaced with rubber-shod commer- 
cial motor vehicles. Weare three years nearer 
such a consummation than we were in 1908, and 
the price of rubber is the same! It is impos- 
sible to avoid asking the question—What is 
going to happen in the meantime? Certainly 
the price of rubber will not be a deterrent to 
the manufacture of motor vehicles for trade or 
any other purposes. If they can be put on 
the market as_ efficient and economical substi- 
tutes for the horse-drawn variety, as they cer- 
tainly will be ere long, then rubber must and 
will be had regardless of the cost. A high price 
for the commodity, we know, carries many evils 
in its train, but it is impossible to avcid the 
conclusion that, should there be any appreciable 
access to activity inthe motor manufacturing 
industry, a higher range of values for rubber is 
practically certain, At least, investors need 
have no fears on the score of over-production 
yct a while, and, incidentally, it may be pointed 
out that the present is esseutially a time to hold 
firmly to all reputable Rubber Plantation shares, 
Plantation-grown Rubber is already capturing 
the markets, and as the quantity increases, and 
especially as the price declines, the Amazonian 
and African wild product must gradually dimi- 
nish, no matter what the Brazilian authorities 
and American capitalists may do.—In conclu- 
sion, what is the approximate amount of paid- 
up capital placed in Rubber-cultivating Com- 
panies? In March, 1907, the reckoning was 
£5,250,000. Up to the end of August, 1910, 
Messrs, Zorn & Leigh Hunt made up astatement 
(for use in the Paper on ‘ Ceylon, Malaya and 
Java”’) which showed a total of £48,770,222; 
while last year, the editor of the Straits Times 
increased the amount to nearly £52,000,000. 
This is for an industry dating with the first 
Hevea plant in Ceylon in 1876; twelve years 
later began systematic cultivation (in Malaya 
especially); but only ten or twelve years of 
planting activity, and yet it is to give in all 
probability ten to twelve millions worth of raw 
product to the manufacturers of Europe, and 
America during this year, 1912 ! 
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TEA—COCOA—GOCONUTS. 


Woxrtp’s PRoDUCTION AND CONSUMPTION. 

Much might be said about the above products 
and the latest tables which represent their 
positions in the producing and consuming 
countries of the world. But it must suftices 
present to say that against 1,282,930,000 Ib. 
tea production, the total ‘‘ exports” are esti- 
mati d at 737,366,000 lb., the balance of nearly 
550,000,000 1b. representing the enormous “home 
consumption ”—especially in China and Japan 
where weak tea is drunk morning, noon and 
night—in all the countries where it is pro- 
duced. India is credited with 10 millions, Ceylon 
and Java each with 2 millions of tea ‘‘home con- 
sumption ”—figures which ought to rise greatly 
as years roll on and the merits of the drink 
become appreciated by ‘‘the millions.” This is 
apart from the indigenous Maté tea of South 
America (now cultivated in Brazil and Paraguay) 
and of which 200,000,000 lb. are estimated to be 
produced and consumed, though it seems to 
us, the reckoning is an over-likeral one. 

Of ‘Cocoa ” (the production of ‘‘Theobroma 
Cacao” a plant due to Brazil as much as the 
‘ Hevea” rubber tree) the world’s production 
is put at 4,455,500 cwt., Brazil, Ecuador, ‘i rini- 
dadand Weat Africa being the Jarger producers; 
and the United States and Continent of Europe 
being the great consuming customers, though 
the United Kingdom has much increased to 
use of ‘‘ cocoa” during late years. 

‘“‘Coconut Patms GRowN IN THE WORLD ” 
according to our table—the only one (as in 
the case of most leading tropical products) 
ever formulated ; or certainly, when first ad- 
vanced a good many years ago. I[n this esti- 
mate, Ceylon is supposed to lead with 
770,000 acres under this favorite paim (whose 
habitat according to De Candolle, lies be- 
tween Java and Sumatra), while South 
America (500,000 acres) cores next, and the 
‘* Hastern Archipelago” and British India (each 
with 400,000 acres) are supposed to come third. 
Many authorities—reports of travellers, con- 
suls and administrative and Customs officers— 
have been consulted year by year ; but at best, 
the figures can only be taken as ‘‘ approxima- 
tions.” The aggregate amounts to 3,170,000 
acres with 215 millions of coconut palms grow- 
ing on the world’s surface—that is, within 
the tropics. The annual crop may be fully 
6,650,000,000 nuts, the larger proportion of 
which are consumed for food purposes where 
produced. But for much more respecting this 
product as well as other staple products, see the 
forthcoming big book, or else in ‘* The Coco- 
nut Planters’ Manual” for the cultivation 
covered by the title. 


COPRA DRYING. 


We published an article some time back which 
was reproduced in the “Tropical Agricul- 
turist” on the systems of copra-drying pursued 
in Ceylon. 1t was there pointed out that in 
Ceylon the copra-producer has not departed from 
the old methods of sun and grill drying. We 
repeat this as we have had a letter from a 
Philippine correspondent, asking us to recom- 
mend driers of the types used here, 


THE CULTIVATION OF COCONUTS. 


CoMPARISONS IN THE METHODS OF CEYLON AND 
PHILLIPPINES. 


Through the courtesy of the Secretary of the 
Ceylon Agricultural Society, a very interesting 
and valuable article on the cultivation of coco- 
nuts in the Philippine islands, and a comparison 
with the Ceylon product, has come into our pos- 
session, from which we are pleased to reproduce 
extracts below, showing the methods of eultiva- 
tion, the difficulties under which copra is pro- 
dueed, and a comparison in prices between the 
Philippine and Ceylon production :—‘* Twenty 
per cent of the Philippine exports in 1909 were 
coconut products, a fact that shows the extent 
of the coconut industry in these islands. Among 
the coconut growing countries of the world, the 
Philippines rank third, but the Philippine copra 
is poorest in quality. Our old method of drying 
and the common practice of using nuts not fully 
ripe, as well as lack of care in baling the products 
are responsible for this low classification. Little 
attention or none at all is commonly given the 
seed beds and the selection of seeds, Yet much 
is to be gained in the betterment of our nuts if 
we select the seeds and only plant those that are 
posseessed of the characters suited to our pur- 
pose. For instance, when coconuts are raised 
for copra, big nuts rich in fatty contents are to 
be preferred, and if only seeds possesiing those 
characters are planted, the next generation of 
trees will produce a greater percentage of such 
nuts, yielding on the average a bett r quality a 
large quantity of copra. Ifon the other hand, 
tuba is the principal product, trees yielding the 
greatest number of fruits are more desirable, for 
more sap is obtained from them. Seeds trom 
such trees are then used to produce seedlings. 
In selecting seed nuts, the characters of the 
trees from which they come are to be taken into 
consideration, instead of merely the character 
of the individual nuts. Seedlings are trans- 
planted usually when they are from six to 24 
months old. The soouer the seedlings are trans- 
planted, tho better start they are given and the 
more healthy and productive the trees will be. 
The age at which to transplaut is regulated by 
economic conditions. The distance between 
trees depends upon the fertility of the soil. On 
rich soils the trees must be farther apart than on 
poor ones; for in the former trees are thriftier, 
and, therefore, occupy more space than in 
the iatter. Coconut trees grow admirably in full 
sunshine when furnished with a good supply of 
moisture in the ground. The arrangement of 
trees to be recommended is the guincunx. It 
has the advantages that every tree isequidistant 
from its neighbours, and there is an increase of 
eleven per cent. over the number planted ona 
given area following the rectangular method. 
The cocorut makes good returns when ferti- 
lized; but in the Philippines fertilizing has never 
been dona, at leaston a commercial scale. Ac- 
cording to Semler, the author of the Tropische 
Agrikultur, when a tree yielding 40 fruits per 
year is fertilizod with a good stable manure, it 
will increase 1ts production to 50, and another 
yielding 80 will increase it to 100 during the 
same length of time, The value of fertilizers can 
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Manihot Glaziovii for normal tropical climates. 
Manihot Dichotoma for rather dry regions. 
Manihot Piauiensis for light sandy soil only in rather dry 


regions. 


These three varieties are very suitable for elevations; especially Dichotoma 
and Piauiensis which have been successfully planted up to 5,500 feet. 


Seeds true to name 


carefully prepared and tested, we supply for trial orders, postage paid to all 


countries, in 


Parcels of 10lbs. net at £3, 
after receipt of money order or cheque. 
10 lbs. contain about 3,700 seeds of Dichotoma or Piauiensis; about 6,300 
seeds of Glaziovii ; if requested the parcels can also be assorted, according to 
orders in two or three of these varieties.—Prices for bags of 135 lbs. on 


application. 


Hevea Plantations 


have found the Manihots very useful for elevations unsuitable for the culti- 
vation of Hevea, thus making use of idle land. 


Gevekoht & Wedekind 


Hamburg 1, 
Telegraphic-Address : “Gevekind Hamburg.” 
A. B. C. Code Sth Edition. HH 
ke seen right here, and we recommend to our were imported by France alone, (from the 


farmers the use of any kind available. These 
plants are nitrogen-fixers, better than ordinary 
manure as a provider of nitrogen. The coconut 
has two principal insect enemies in the Philp- 
pines the Oryctes, rhinoceros, commonly called 
uang, and the Rhynchophorus ferrugineus, the 
red beetle, and also called wang by many. In the 
case of the former the adult insect does the 
damage, and in that of the latter the larvae. The 
low quantity of our copra is due mainly to the 
use of immature nuts, and to the poor method of 
handling it. The common nut-gatherers never 
allow the nuts to mature completely. Much is 
to be gained if, instead of gathering the nuts 
while on the tree they are allowed to be dead 
ripe, and to ball of themselves, They will be thus 
given time to concentrate their oil contents and 
thus yield a better quality of copra. ‘his method 
has two objections; one is the chance for the 
fruit to germinate on the tree before falling, and 
the other is the danger of the nuts’ being lost, 
or destroyed, after falling. The first difficulty 
in localities where it occurs, can be avoided 
through seed selection ; the second is easily re- 
medied by keeping the plantation free from 
weeds, The principal coconut product exported 
from the Philippines is copra, The total export 
of this article for nine months ending March, 
1909, was 5,353,548 dollars, of which 2,774,131 
dollars, representing 122,638,576 pounds of the 
article, thatis more than one-half of the export, 


‘* Quarterly Summary of Commerce of the Phi- 
lippine, Islands ” for January-March, 1909). But 
the Philippine copra is classed as the poorest, as 
can be seen from the following prices of copra 
from different countries, in Marseilles, December 
llth, 1909 :— 


For every 100 Kg. Fr, 
Ceylon sundried Fie 61 
Singapore one 58 
Manille ... Sh 55 
Java sundried 13 60 


Comparing the price given for the Manille copra 
with that of Ceylon sundried, the former is los- 
ing eleven per cent by this difference, in classifi- 
cation. [ft we could, therefore, improve our copra 
and succeed in classifying it among the best, we 
would increase our income eleven per cent for 
this product. According to Prudhomme the 
superiority of the best copra is ‘to be mainly 
attributed to a very careful preparation and to 
the use of well matured nuts.’ The factory of 
the Philippine Products Company, the first ofits 
kind in the Philippines, run by Americans in 
Pandacan, exported in 1908 to the United 
States and to England 709,239 gallons of oil, 
valued at 265,069 pesos, and which were made 
from 5,325 tons of copra,” 
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SALES OF PRODUCE IN BRITISH AND CONTINENTAL MARKETS. 


Fibres, Cotton, 
Timber, Rubber, 


Grain, Oil Seeds, 
Drugs, "Wool, Ores, Mica, Gums, Tea, 
Cocoa, Coffee, Copra, Sugar, etc., are being regularly 
dealt in; Keymer, Son & Co., being selling Agents for 
Estates, Mills and Exporters. 


Hides and Skins, 


Samples valued. Best ports for Shipments indicated. 


The management of Estates undertaken. Capital found 
for the development or purchase of valuable properties. 


KEYMER, SON & CO., 


Cables: 
KEYMBR, LONDON. 


Whitefriars, 
LONDON, E.C. 
(Same address since 1844). 


THE RUBBER PLANTING INDUSTRY 
- OF CEYLON. 


CIRCULAR OF THE ROYAL BOTANIC 
GARDENS, CEYLON. 


By R. H. Lock, Sc.D. 


Three different genera of rubber-yielding 
plants have formed at different times the object 
of commerzial enterprise in Ceylon. Of these, 
the Castilloa rubber tree of Central America was 
found after fairly extensive trials to possess little 
value for the Ceylon planter, so that its culti- 
vation has now become almost extinct in this 
country, 

Manihot glaziovii,the rubber of the Ceara Pro- 
vince of Brazil, has been somewhat more suc- 
cessful, and it is thought by many that a pros- 
perous future awaits the cultivation of this 
species in the drier regions of the Island, al- 
though its successful treatment presents diffi- 
culties, which have not yet been entirely over- 
come, 

There remains Yevea brasiliensis, the rubber 
tree par excellence of Eastern cultivation, which 
so far exceeds all other species in importance 
that in Ceylon and Malaya rubber and Hevea 
have become almost interchangeable terms, 


Heveuw brasitiensis is a tall and handsome tree 
with a bark of medium ‘thickness, and posses- 
sing an excellent consistency for the passage of 
the various tools used in tapping, combined 
with a remarkable faculty for recovering from 
the effect of wounds. The latex tubes form a 
series of coricentric delicate networks occupying 
the inner layers of.the bark, or more properly 
the cortex. The amount of latex present varies 
greatly in different trees. Thus, when comparing 
two trees of equal circumference, ten times as 
much latex can often be got from one as from 
the other. The leaves are smooth, with three 
spear-shaped leaflets, and are very variable in 
s1ze; indeed, all features of the tree are subject 
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to marked variation. In Brazil the shape of the 
leaves is considered a feature by which good and 
bad varieties can be distinguished. The variety 
introduced to Ceylon appears to be one of the 
best, although showing in its turn considerable 
variation. Inthe Western parts of Ceylon the 
leaves fallfrom the trees about January and are 
replaced by new leaves shortly afterwards, so 
that for a few weeks the trees winter with bare 
branches. On the same side of Ceylon the 
flowers appear soon after the leaves, and the 
seeds ripen about August. Three of the well- 
known marbled brown and gray seeds are con- 
tained in a single fruit, the latter consisting of a 
hard, woody capsule, which bursts open when 
ripe and scatters the seeds to a considerable 
distance, 
HISTORICAL. 


Hevea rubber was intreduced intothe Hast by 
the Indian Government at the advice of the late 
Sir Joseph Hooker, then Director ofthe Royal 
Gardens, Kew ; and Kew itself provided a rest- 
ing place and nursery for the seedling plants 
midway in their long journey from the Amazon 
Valley to Ceylon. The best Para rubber trees 
are said by Mr H A Wickham to grow on those 
forest-covered plateaux of a few hundred feet 
elevation, which occupy the spaces between the 
great arterial river systems of the Amazon 
Valley in Brazil. It was from such trees, well 
grown and already being worked for rubber that 
the orginal seeds were selected on the left 
bank of the Rio Tapajos. The idea that these 
particular rubber trees had their origin 
in very swampy country is therefore quite 
erroneous, and in practice it is found that care- 
ful drainage is required before Hevea can be 
induced to grow well in swampy land in Ceylon. 

The seeds themselves were obtained with in- 
finite trouble and ingenuity by Mr H A Wick- 
ham from the Tapajos plateau. For some time 
prior to 1876 Sir Joseph Hooker had been en- 
deavouring to obtain living seeds of Hevea bra- 
ziliensis from the Amazon Valley, but no success 
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was met with until a commission to supply the 
seeds was given to Mr Wickham by Sir Clements 
Markham of the India Office. Even so these 
seeds might never have reached Kew, but for 
the extraordinary chance which enabled Wick- 
ham to charter an ocean-going steamer which 
had arrived on the great river aud had there 
been abandoned by her supercargoes. The seeds 
were hurried on board, and a great number of 
them safely survived their journey. Having 
arrived at Kew it was decided that the climate 
of Ceylon was better suited than that of India 
for the rearing of the seedlings, and the 
gardens at Henaratgoda, sixteen miles from 
Colombo, were opened for their accommodation, 
and here some forty of the original trees still 
survive. Upwards of 7,000 plants arrived in 
Ceylon in 1876in 39 Wardian cases by the s.s. 
Duke of Devonshire, and their subsequent his- 
tory may be traced in the annual reports of three 
Directors of Bvutanic Gardens in Ceylon— 
Doctors Thwaites, Trimen, and Willis. 


The first tree flowered at Henaratgoda in 1881 
and during this year Trimen commenced his 
first experiments in tapping. The plantation 
was thinned out in 1882, and in 1883 260 seedling 
plants were raised, most of which were distri- 
buted in Ceylon. In 1884 there were over 1,000 
trees at Henaratgoda, but it was found necessary 
to thin the plantation again in 1885, and we read 
of 457 fine trees existing in 1887. In his report 
for 1888 Dr Trimen strongly advocated the cul- 
tivation of Heveain Ceylon, and in 1890 the 
Forest Department opened a plantation at 
Edangoda, which was increased to a certain 
extent in subsequent years. In 1893 about 
90,000 seeds were distributed to planters in 
Ceylon, and similar numbers were disposed of in 
the years immediately succeeding, the seeds 
being eagerly taken up ata price of Rs. 10 per 
thousand. 


Trimen’s estimate of the probable yield ofa 
rubber plantation was very low according to 
modern ideas, and it was not considered safe in 
those days to tap trees at an earlier age than 
ten or twelve years. The largest of the Hena- 
ratgoda trees, tapped of course very lightly by 
an Incision method, gave tha following yields in 
alternate years, beginning with 1888, when it 
was already twelve yj ears old :— 


Ib. 02. 
1888 m2 1 112 
1890 BAG 2 10 
1892 Aci 2 138 
1894 546 3sa0 
1896 3. «(OO 


From these yields Trimen estimated that a 
very handsome profit could be obtained. 


Dr. Willis started tapping experiments at 
Henaratgoda on a plantation of eleven to twelve- 
year old trees in 1896, and in 1898 Mr J Parkin 
carried out a series of experiments in the coagu- 
lation of latex and in tapping, which are now 
classical in the history of this product, During 
1905 and 1906 experiments were carried on at 
Hlenaratgoda by Mr Herbert Wright, and since 
1908 by Mr Kelway Bamber and the present 
writer, 
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Planting continued steadily until 1904, when 
the area was estimated at 11,000 acres, and then 
came the historic rushinto rubber which charac- 
terised the years 1905-1907, _In 1906 the first 
World’s Rubber Exhibition was held. in the 
Royal Botanic Gardens at Peradeniya. At the 
time a great deal of rubber was planted through 
existing tea fields, a fact which has caused con- 
siderable fluctuation in the estimates of the 
present area under rubber; but with the recent 
increase in the price of tea, combined with some 
falling off in the price of rubber, this practice 
has been largely given up. 

Of the total planted area, probably: exceeding 
200,000 acres, some 50,000 acres are now being 
tapped, but only a part of this area has yet 
arrived at the full producing stage. The follow- 
ing table shows the increase in the area planted 
with rubber in Cey!on, and in the quantities of 
rubber exported during the past. ten years -— 


Acres.a Tons, Acresia’ . Tons. 
1900 1750 — J 1906 100,000 146°3 
1901 2,500 — 1907 150,000 248°3 
1902 4,500 — 1908 175,000 407°2 
1903 7,500 18°7 1909 180,000 6663 
1904 11,000 34°5 1910 184,000 1,601°3 
1905 40,000 75:2 | 1911 190,0006 3,000'06 

Hevea RUBBER IN CEYLON. 


The hardiness of the Para rubber tree in 1ts new 
home isa matter for astonishment, and the trees 
have made good growth in situations where in 
the early days botanical experts would never 
have dreamt of their succeeding. As might be 
expected, however, the tree makes its most rapid 
growth and gives an earlier and heavier yield in 
the moist low-country. The plant will grow, 
though less luxuriantly, in rocky situations 
above 2,000 feet, where it may be seen entering 
into competition with the still more hardly tea 
bush in its power of making the best of un- 
favourable circumstances ; and it will also grow 
in comparatively dry districts, if adequately pro- 
tected from wind. It may be mentioned here that 
wind is perhaps the worst enemy of the rubber 
tree; but others are cattle, pig, deer, monkeys, 
and porcupine, the last of these even continuing 
their attacks upon full-grown trees and tearing 
oft the bark at the base. 


The processes involved in opening an estate 
are matters which, not being a practical planter, 
the present writer may pass over somewhat 
rapidly. The forest is cut down and when dry 
is burned, these operations being generally 
carried out on contract. Roads and drains are 
then cut, the number of the latter and the dis- 
tance between them depending upon the lay of 
the land. Drains in Ceylon are mainly used for 
preventing the rush of water down sloping land 
and so conserving the surface soil. The drains 
are therefore carried across the slopes with as 
little fall as possible, and the steeper the slope, 
the closer together must the drains be placed in 
order to prevent soil wash, which leads to very 
serious losses where tropical rainfall is exper- 
jenced. Swampy land underrubber is found 
in ccmnaieecale few districts of Ceylon, but 


a Not including considerable areas partly 
planted with Hevea among other products, 
6 Estimated, ' 
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such land when well drained, and especially if 
liberally treated with lime, will bear trees 
which show excellent growth and yielding capa- 
city. In such cases the minor drains must gene- 
rally be placed b-tween every row of trees, and 
special ditches dug to carry away the water. 
ltis generally sufficient if the water level can 
be lowered 2 feet below the surface of the soil. 


The distance at which rubber trees should be 
planted still gives rise to considerable discus- 
sion in Ceylon, but the tendency is towards 
wider and wider planting. At present the aver- 
age number of trees to the acre in Ceylon is 
about 190, representing an average distance of 
about 15 by 15 feet, but in good soil 20 by 2Vis 
now more geverally recommended, and there are 
authorities who consider even this too close. 
There is something to be said also for the sug- 
gestion to plant in clumps of three or four, allow- 
ing the same number of trees to the acre, 


When the positions allotted for the plants 
have been staked out, holes must be dug for 


their reception. The larger the holes can be dug, 


the better, as a good start is thus assured for the 
plant, but funds will not often allow of a larger 
size than a% foot cube. If the seeds have been 
sown at the beginning of the wet season, they 
may be planted out as soon as they have germi- 
nated in the nursery; but if the sowing is late, 
the plants may be allowed to grow until the next 
wet season, and are then transplanted in the 
form ofstumps. In planting the hole is filled 
with good surface soil. to which it is usual to 
add a little artificial manure, 


CULTIVATION AND MANURING. 


As a general rule, all planted rubber is fenced, 
in order to protect it from the attacks of ani- 
mals. Assoon as the rubber is planted the 
Superintendent’s chief duties are to see that any 
vacancies are supplied, and to keep the ground 
clear of weeds. Weeding is a comparatively ex- 
pensive operation, and many planters prefer to 
reduce the expense by the cultivation of some 
other product between the lines of rubber trees. 
Theideal catch crop for this purpose still remains 
to be discovered. Probably the most satisfactory 
method is to grow some leguminous cover crop, 
which may becut down at intervals and used as 
nitrogenous mulch for the growing rubber trees. 
By growing such acrop in lines across a steep 
slope and by judicious mulching a good deal of 
soil wash can be prevented, and a terrace forma- 
tion induced, which is highly beneficial. The 
same result can be obtained by laying the bran- 
ches of dadaps transversely across the slope. 
Dadaps or similar trees are especially useful in 
windy districts when therubber ia young, but 
care must be taken to avoid overcrowding as the 
rubber grows older. Of low-growing nitro- 
genous plants, various species of Crotalaria, 
Tephrosia, and Indigofera have been found ex- 
ceedingly useful ; for an account of these re- 
ference may be made to Circular No. 17 of Vol. 
V,, published in June, 1911. 


As regards the effect of forking or cultivating 
the soil, opinions differ widely, and no reliable 
data are available. But it is hardly to be ex- 
pected that this expensive operation will lead to 
mouch financial profit, On level land it is pro- 
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bably better to conserve the surface mulch of 
fallen leaves, and to imitate forest conditious as 
closely as possible. 

PRUNING, 


Except for the removal of dead _brauches, 
pruning is not generally recommended in the 
ease of well-grown rubber trees. Formerly a 
process known as thumb-nail prunirg was ad- 
vocated, in which the terminal bud of the tree 
was nipped off when a height of 12 to 15 feet 
had been reached. The result of this treatment 
was to cause a forking ofthe tree into two or 
three main branches, and it was claimed that 
the rate of increase in the girth of the main 
trunk was accelerated. 


TAPPING. 


A brief general account of the methods em- 
ployed in collecting latex and in preparing from 
it the pure dry rubber of export may here be 
attempted. A start is made in the very early 
morning, since the earlier the trees are tapped 
the more freely does the latex flow, The rubber 
is obtained from the tress by one of many 
methods of tapping, and different methods are 
in vogueon different estates. Tapping methods 
may be divided into two main classes, those of 
excision or paring and those of incision or 
pricking, but the vast majority of estates both 
in Ceylon and Malaya employ some modifica- 
tion of the former, and we shall therefore begin 
by confining our remarks to paring methods, 
All these have the same object in view, namely, 
the extraction of the largest possible amouut of 
good quality latex with the least possible injury 
to the tree, the most obvious index of injury, at 
least in the early stages of the process, being the 
quantity of bark removed. Although other fac- 
tors coutribute to the result, it is generally 
agreed that the amount of bark removed by par- 
ing should be as small as is compatible with a 
good flow of latex. 


In the majority of cases the process actually 
employed is sume modification of the one here 
to be described. A vertical groove is first cut 
in the outer bark of the tree extending to a 
height of from 3to6 feet according to the cir- 
cumference of the tree. From this at intervals 
of about a foot oblique cuts are made sloping 
upwards at an angle of 45 degrees, either on one 
or both sides of the vertical channel, these 
methods being described as half and full herring 
bone respectively. The slanting cuts are made 
deep enough to tap the soft inner bark, but not 
so deep as toinjure the delicate cambial tissue 
which adjoins the wood, and which provides for 
the renewal of the ceilular tissues from which 
the latex is derived. 


A certain time must be allowed to escape be- 
fore tapping can be recommenced on the renew- 
ed bark, In Ceylon itis generally customary 
to allow three years for this process, but botani- 
cal investigators are rapidly coming tu the con- 
clusion that this interval must be considerably 
increased if the trees are t» continue in full 
health and vigour, Inaddition, it has been re- 
commended that the trees should be allowed a 
series of intervals of complete rest. These 
should be timed so as tocoincide with the dryest 
portion of the year, 
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A great variety of tools have been devised for 
removing the shavingsof bark. With regard to 
these the most important point isthat any tool 
used should have a razor-like edge, so as to re- 
move witha clean cut the thinnest possible 
shaving of bark, and at thesame. time obtain a 
tree flow of latex. Blunt tools clog the small 
tubes, take off a thicker shaving than is neces- 
sary, and leavearagged ledge, down which the 
latex fails to run properly. Some of the tools 
proposed are weird engines of considerable com- 
plexity, but asin other trades, so in rubber tap- 
ping, the best results are often obtained with 
the simplest instruments, and very good tap- 
ping is performed on many estates with a 
slightly modified gouge or farrier’s knife. After 
an extensive trial of the patent tools, public 
opinion in Ceylon now showssigns of a return to 
the more primitive types of knife. 


When the latex has ceased to flow, the con- 
tents of the cups are usually collected in ena- 
melled iron pails, every precaution being taken 
to ensure the utmost cleanliness ; and, indeed, 
from this stage onwards the processes of rubber 
preparation have much in common with those 
obtaining in an up-to-date dairy. 

Further observations on both the theoretical 
and practical aspects of paring willbe found in 
Circular No, 2 of Vol. VI., published in October, 
191], 


A DIGRESSION IN METHODS oF PRIOKING. 


So far we have confined our remarks to the 
method of paring or excision. The alternative 
group of methods by whichthe tree is tapped 
by incision or pricking has many pointsto recom- 
mend it, at least in theory. If we are to credit 
the dictum of Mr Herbert Wright that the best 
method of tapping is the one which leads to the 
largest flow of latex with the least possible re- 
moval of bark, a pricking system in which no 
bark is removed should be superior to any 
method of paring. There are, however, many 
other points to be taken into consideration, be- 
sides the flowof latex and the removal of bark. 
It may, therefore, prove instructive to discuss 
the disadvantages under which some systems of 
pricking labour as compared with good paring. 
From such adiscussion we may hope to arrive 
at some idea of the features which should 
characterize the perfect system of pricking. 


The fact is that no method of large incisions 
truiy conforms to the definition given above, 
since such incisions entail the destruction, if not 
the removal, ot a considerable mass of living 
cortex ; and this destruction gous much deeper 
than that caused by careful paring, and often 
involves the cambium itself. On the other hand, 
a small clean prick, such as may be made with 
the point of a penknife, generally heals up com- 
pletely without ‘any sloughing off of cortical 
tissue, in spite of the fact that the blade has 
actually penetrated the cambium. Such a prick 
also leads to a considerable flow of latex in com- 
parison with the size of the wound inflicted. 

The writer has been shown on an estate in the 
Southero Province of Ceylon a method of prick- 
ing which seems to avoid most of the drawbacks 
hitherto described. The trees are tapped on a 
herring-bone system, and each rib of the herring 
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bone is represented simply by four small pricks 
inflicted by a single insertion of a serrated knife. 
The teeth of this pricker and the intervals be- 
tweenthemare practically identical with those 
of Macadam’s comb pricker exhibited at the 
Rubber Exhibition of 1906, but the number of 
teeth is only four. The herring bone occupies 
an area about 3 inches wide, over which the bark 
is previously scraped clean. | A shallow vertical 
channel is cut down the centre of this area from 
a height of 5 or 6 feet to the bottom of the tree, 
and the knifeis then pressed into the bark with 
its blade at an angle of 45 with the channel, the 
pricks being made at vertical intervals of a foot. 
In performing this operation care has to be ex- 
ercised to keep the pricker vertical to thesurface 
of the tree so as not to induce a strain which 
might cause the cambium to split. With a little 
assistance from the tapper the latex flows. into 
the channel and down the tree. On each day 
following a similar set of incisions is made half 
au inch below the old ones. When the first area 
is completed after twenty-four days’ tapping the 

*whole operation is repeated on the opposite side 
of the tree, Subsequently similar figures are 
intercalated between the old ones until the 
whole circumference has been tapped. A return 
is then made to the original area after a period 
of rest, which is more or less extended according 
to the freedom with which the latex is found to 
flow. 

As a practical amendment to the method as 
here described, we would venture to suggest 
that it is desirable to leave one or more vertical 
areas untapped ; and these, in our opinion, 
should aggregate not less than 6 inches width, 
and consist of individual strips not less than 2 
inches wide, 


The method here described is open to the same 
abuse as all other pricking systems, in the temp- 
tation which it presents of overtapping small 
trees. Butif no trees under 18inches are tapped, 
andif the method is adopted of resting any field 
which shows a falling-off in yield, the system 
appears to be practically free from theoretical 
disadvantages. No sign of injury could. be seen 
in the renewed bark of trees which had been 
tapped for three years by the method described. 
We are informed that the yield from considerable 
areas tapped by this system is fully equal to the 
average from pared trees of the same age. in 
Ceylon,and that_the cost of obtaining the rubber 
is no greater, 

In the fact of thegenerally expressed opinion 
which favours paring, we hesitate to recommend 
the universal adoption of this method without 
further trial, especially as there. is. good 
evidence to show that a. system of tapping 
which suits one district is sometimes quite 
unsuccessful in another. We think, however, 
that all estates which desire to be abreast of 
the times would do well to give the method 
a trial on a limited number of trees, 


Work IN THE Factory, 


The latex has still to undergo treatment in 
the factory before itis ready to appear in one 
or other of the forms familiar on the market 
as crepe, sheet, biscuit, or block, as the case 
may be. Where large quantities of latex have 
to be dealt with, crepe is perhaps the most 
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usual form taken by the final product at the 
present day. In the preparation of the other 
varieties of commercial rubber named above 
certain modifications must be introduced into 
the process. 


In the preparation of crepe, the latex, after 
being strained in order to remove any small 
particles of bark or other mechanical impuri- 
ties, is poured into enamelled pails or pans, 
and a small quantity of acid added. Acetic 
acid is most commonly used, its chief ad- 
vantage being that the quantity introduced 
can be varied between comparatively wide limits 
without affecting the result, so long as the 
excess of acid is removed from the rubber by 
thorough washing. Recently the use of hydro- 
fluoric acid has been recommended as this 
substance is said to possess strong antiseptic 
properties. It may here be noted that any acid 
will effect coagulation if added in the right 
proportion, and so will many cther chemical 
substances, but the utmost care must be taken 
not to introduce any material which would be 
likely to affect the product during its mani- 
pulation into rubber goods, By the use of a 
slight excess of acetic acid coagulation can be 
effected in about 15 to 20 minutes, and the 
blancmange which the rubber resembles at this 
stage is washed by passing it between steel 
rollers under a stream of water. From this pro- 
cess the rubber emerges in long thin corru- 
gated strips having rather the appearance of 
crepe, The next operation is drying, during 
which the rubber is either hung up in slightly 
heated rooms, or enclosed in vacunm or hot 
air drying machines. The former method of 
drying occupies several days, whereas by the 
use of machines the moisture can be got rid 
of ina few hours. Finally, the rubber is milled 
once more between slightly warmed rollers, The 
amount of this final milling requires to be 
carefully regulated, and this is a matter for 
co-operation and correspondence between the 
planter and. the manufacturer, since the latter 
requires to know the exact physical condition 
in which the rubber leaves the estate factory. 
The condition most popular at the moment is 
the thick corrugated strip of rubber known 
as blanket crepe. If it is desired to export 
the rubber as block, several strips.can be pressed 
together at this final stage. 


For preparing sheet or biscuit the latex must 
be set in shallow pans. Coagulation takes place 
rapidly on the addition of acid, but for con- 
venience of handling the clot is allowed to 
stand for a few hours until it sets firm. As 
much water as possible is then squeezed out 
of the rubber, either by machine rollers or by 
hand, and the drying takes place in hot rooms, 
occupying from a week to ten days, if the sheet 
or biscuit does not exceed three-sixteenths of 
an inch in thickness, In some factories a further 
curing operation is added to those already des- 
eribed, the rubber being hung upin an atmos. 
phere impregnated with creosoted smoke until 
the antiseptic properties of the creosote are to 
some extent imparted to the rubber. Several 
inventions are undergoing trial, which have in 
view the common object of treating the latex 
with creosoted smoke and effecting coagulation 
at the same time, 
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Rubber is packed in wooden’ boxes holding 
about a hundred-weight or alittle more. Itis 
highly important that the interior of the 
boxes should be smoothly planed, and that no 
packing material should be used which can 
stick to the rubber, since the smallest amount 
of grit or foreign matter adhering to the sur- 
face materially affects the value of the product, 


The yielc of rubber from individual trees 
varies enormously, a difference of over 1,000 
pec cent having been found between the best 
and worst trees of quite a small group at 
Henaratgoda, The average per acre from well- 
grown trees of the same age at the same ele- 
vation is, however, fairly constant, and the 
yield per acre is the safest method of calculat- 
ing probable returns, A fairly conservative 
estimate for Ceylon would be 100 lb. per acre 
by the end of the seventh year, 150 Ib, during 
the eighth year, and 250 1b. during the ninth 
year, with an increase up to about 400 Ib. per 
acre in subsequent years, 


O1L FROM RUBBER SEEDS. 


It has been suggested that the collection of 
the seeds which are now produced in large 
quantities un Hevea plantations may form the 
basis of a profitable minor industry, since 
the kernels contain about 40 per cent of an 
oil which is similar to linseed oil, and has 
been favourably reported upon by chemists 
at home. ‘The suggestion to lease out the right 
of collecting the seeds does not appear a very 
happy one, owing to the opportunities for 
theft of rubber which such an arrangement 
would afford. But at times of abundance the 
collection could be readily carried out on the 
estate by children too small to take part in 
the tapping and other regular work, 


Hevea seeds weigh about 7lb. per thousand, 
and the cost of collection this year was given by 
the Superintendent of the Peradeniya Experi- 
ment Station asunder half a cent a pound. As 
the kernels represent approximately half the 
weight of the seeds, a tou of kernels will 
not cost more than Rs.22°50 to collect under 
these circumstances. - To this must be added 
the cost of decorticating the seeds, and for 
this purpose machines are under trial, with 
which it is hoped to perform the operation at 
a comparatively small expense. It is possible 
that the development of this subsidiary industry 
will form an appreciable addition to the value 
of rubber estates in the future. 


COCONUTS IN JAMAICA. 


In Jamaica, not only have coconuts not been 
cultivated or manured, but they have been 
treated in the roughest possible fashion ; a com- 
mon practice is to make steps and stairs on 
them by chopping footholds on them, so as to 
make it easy to climb them. A coconut treo 
should live and bear for 100 years, but when 
chop holes are made in it the water enters, fer- 
mentation is started and the coconut begins to 
rot. Holesand trenches for manure should not 
be too near the mature palm, Ifthe tree is full 

owt six feet would be too near, 8 to 12 feet 
euter, 
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MAIZE MEAL AND PEAS MEAL GASES. 

With reference to the reports which you 
have forwarded to me, regarding the white maize 
meal and peas meal cases, in which the vendors 
were convicted by the bench, I must confess 
that I most heartily apprcve of the result. 
Farmers have, for too long, been simply robbed 
by the sellers of trash, under the names of 
the artificial manures and feeding stuffs, and 
the fact of any analyses being given, of samples 
of such, does not help them in the very least. 
The British farmer has not time to go hunting 
after honest tradesmen, and when they do go 
the length of getting the article, which they 
have purchased, analysed, and find it wanting, 
the fact only embitters their lives the more ; 
because there is not one farmer in a thousand 
who caree to go tocourt. to fight against any 
such fraud. In thetwo cases referred to above, 
I was glad to read that the farmers had been 
game to go to Law, and that they had won 
their cases; but the result will avail nothing, 
for the eale of adulterated manures and feeding 
stuffs will go on as merrily as ever. 


In my own case, [am not a buyer of artifi- 
cial manures, as I found, from bitter experience, 
that they did more harm than good, but I 
do buy aconsiderable quantity of feeding stuffs, 
and yet I feel positively certain that I seldom 
get what I order, but have just to grin and 
bear with the poorness of the quality. The 
result of this is that | now use tons of my 
own grown oats, which I know to be pure and 
unadulterated, in preference to buying feeding 
cakes which are mysteriously manufactured. 
Undecorticated cotton cake is, probably, the 
worst of all adulterations, except, perhaps, the 
mixture which is dignified by the nameof Lambs 
food, and which is merely the sweepings of the 
dealers’ stores, composed, no doubt, of a lot of 
good spillings out of bags, but of a greater lot 
of mud, dogs’ hair and other extraneous matter. 
This may seem a very sweeping condemnation 
on my part, but [ am writing from personal ex- 
perience. With regard to pure maize meal, I 
have great satisfaction in sayicg that I do know 
one place where I can get this in perfection, and 
I would rather pay £1 more, per ton, for a sup- 
ply from this vendor than accept a cheaper 
article from any other dealer, The seller referred 
to, however, is, I am afraid, the exception which 
proves the rule. With regard to Mr Hughes’ 
own patent,—basic superphosphate,—I can 
say nothing. The superhosphate, without the 
basic, —by which Sir John Lawes madea fortune, 
is, unquestionably, the worst thing in the shape 
of artificial manures that ever [ tried,and I have 
observed that wherever this is much used, there 
finger and toe in turnips is to found rampant, I 
am always ready and willing to try anything in 
the shape of manures, but I have oftener found 
shem worthless rather than useful. Takethe much 
vaunted “‘kainit,” for instance, which I was per- 
suaded toapply to my potatoes. I gave it a fair 
trial, took great trouble with the crop, and the 
haulms grew so luxuriantly that I thought, at 
last, I had got a good thing, and was likely to 
make a larger purchase next year, But, alas, 
when the potatoes were dug up, there was posi- 
tively not a tuber at the roots, except the seed 


ones which had been planted, everything had 
gone to tops. “ Kainit,” as you can understan 
is, therefore, now ‘‘ taboo ” with me, Of course 
I believe in bones, and would gladly apply them 
to my land, it I only knew where the bones came 
from, but, when I see my neighbours losing 
cattle from anthrax, the result of putting bones 
of deceased cattle from abroad, on their ground, 
I, naturally, stay my hand and buy none, but 
keep on using the good old fashioned cattle man- 
nure, which, although the dearest ani most 
laborious to apply, is still the best, for it never 
fails and needs no analysing. The proof of the 
pudding is the eating thereof, and I find that 
those who spend their money in adulterated 
artificial manures and feeding stuffs have neither 
better crops nor fatter stock than I myself have, 
the result of applying cattle manure only, to 
my ground, and using my home grown oats for 
feeding purposes.—Cor. [Written some time 
ago, but M.S.S. mislaid.—A. M. & J, F.J 


ARTIFICIAL AND FAHMYARD MANURE. 


Writing on Feb. 16th, Mr. John Hughes 
sends us the following remarks which come in 
appropriately in view of the fore-going criticism 
on the other side :— 

“In reference to the enclosed cutting on 
farming in Aberdeenshire I can assure you 
the use of artificial manures js now so fully 
recognised as beneficial when prcperly selected 
and properly applied, that no argument is 
necessary to support this view. Farm-yard 
maoure being a complete manure is, of course, 
generally the safust and most effective for all 
crops and on all soils, but no farmer has suffi- 
cient to treat his land with, so he is compelled 
to employ artificials for those other parts of 
his farm which have not had any farm-yard 
dung. Last summer being so dry the artificials 
could not produce their full effect ou the crops, 
whereas dung which contains 75 per cent. of 
moisture was most effective in supplying water 
as well as the necessary plant-food ingredients.” 

In Ceylon we have authority for saying that 
the demands are so numerous for manures 
from tea, rubber and coconut planters that the 
Colombo dealers find it difficult to overtake 
them quickly enough. 


RUBBEK SEED OIL. 


The commercis!] value of rubber seed oil asa 


substicute for linseed oil has been favourably re-. 


ported on by the Imperial Institute. The ex- 
perimental feeding of cattle with Para rubber 
seed-cake has given promising results, but its 
definite value as afood cannot be stated without 
more extended trials, The oil is clear, and in 
colour and smell resembles linseed oil, It be- 
longs to the class of drying oils, and gives 4 
clear transparent film when dried by exposure 
to air. The husks contain a yellow fat which 
has a high saponification number and a low 
iodine value, but since the amount of this solid 
fat in the husks is very small, it hardly affects 


the properties of oil obtained by grinding ker- © 


nels and husks together. Leading brokers re- 
port that the oil would be worth probably 20s, 
per ton, but that merchants would not take it up 
without an opportunity of first testing it in bulk, 
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PRESERVATIVE OF BARK ON TREES. 


AVANARIUS CARBOLINEUM. 


Messrs. Walker Sons & Co., Ltd. Cclombo, 
have been appointed Sole Agents in Ceylon, 
for Avanarius Carbolineum, which is a preser- 
vative for bark on trees, and a safeguard against 
decay and dry rot fungus and wood-destroying 
insects. [tis not a recent invention, for it has 
been in use for thirty and more years, during 
which its efficiency has been well tried. Testi- 
monials to its effectiveness have been received 
from Companies, Corporations and private in- 
dividuals in all tropical Colonies. Wood if well 
pregnated with the oil resists the influence of 
damp air more effectively. Although its success 
has been proved when used in the directions 
indicated above, there is another use which has 
even more interest to plantersin Ceylon. It can 
be applied to green wood as well as to dry, and 
has been tried on trunks of Orange and Lemon 
Trees with success. It is very probable similar 
results would be obtained if it were applied to 
any other tree, as for example, the rubber tree, 
where damaged bark threatens the life of the 
tree. 

Messrs. Walker Sons & Co. will be happy to 
supply, free of charge, a sample bottle to any- 
one writing them, and mentioning the name of 
this journal. 


THE PITH-GRASS INDUSTRY OF 
FORMOSA. 


In Formosa pith grass is found in the prefec- 
tures of Shinchiku, Toyen, Taihoku, Giran, 
Taito, Karenko, Ako, and Taichu. The total 
production annually in these districts is stated 
to be between 225,000 and 300,000 pounds, but 
actually it amounts to a little less than that. 
The districts where the grass is grown are situ- 
ated in the savage territory, heucs production 
is not only limited, but gathering the grass is a 
hazardous occupation. Formosa pith grass is 
divided into two kinds, high and low hill pro- 
ducts, which are again subdivided into seven 
grades, according to quality. There are twenty 
pith-paper manufacturers in the town of Shin- 
chiku, and one or two in Daitoter. The former 
town has naturally enjoyed a monopoly of the 
trade. Moreover, because of its nearness to 
the district of production, it has greater ad- 
vantage in selecting materials than other 
districts. This condition assisted the growth 
of the trade, and gave a living to hundreds 
of native workmen. Formerly the pith-paper 
sent to Japan was used mostly for artificial 
flowers, but recently it has been employed in 
the manufacture of picture cards. In foreign 
countries, especially in France, it is utilised in 
fashioning hats and ladies’ bonnets. In America 
it is used in artificial-flower making, Chinese 
girls are adepts in flower making, and produce 
such artistic creations that the practised eye 
cannot detect the artificiality. Lately the pith- 
paper market has been much disturbed by at- 
tempts on the part. of a company to control the 
local production, and by the introduction of an 
imitation paper. ‘Ihe total export of pith grass 
from Formosa in 1910 was 30,000 pounds, 
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RUBBER IN THE MIDDLE EAST. 


MR. JOHN TURNER'S VIEWS. 


‘* A THOROUGHLY SOUND INDUsTRY.”’ 


Most planters in Ceylon have their own views 
as to rubberin the Middle East, and probably 
have read as many others as they want to, but, 
even io these circumstances, the oj inions of so 
well-known a manas Mr. John Turner, Director 
of nine of the most important companies in the 
Middle East, are well worth having. Mc. 
Turner was on his way home after visiting 
Java, Sumatra, and the Malay Peninsula 
generally, ‘seeing how things are going on,” 
not visiting as a Visiting Agent, but as a 
Director of Companies, to see that their 
interests are being properly looked after. The 
Companies are :—Anglo Johore Kubber Estates, 
Ltd.; Asahan (Sumatra) Rubber Hatatcs, Ltd.; 
British North Borneo Rubber Trust, Ltd; 
Bukit Sembawang Rubber Co, Ltd.; Rim 
(Malaca) Rubber Estates, Ltd.; Selaba Rubber 
EKestates, Ltd.; Singapore United Rubber Plan- 
tations, Ltd,; Taiping Rubber Plantations, Ltd.; 
Tali Ayer Rubber Estates, Ltd. 


Asked what had impressed him most, he 
said :—‘t My opinion is that the real 


QUESTION OF THE FUTURE 

is tapping, The labour question, of course, is 
always there, but it seems to be settling itself 
to those who take it up in an intelligent aid 
businesslike manner. The managers otf estates 
need not think to sit down and expect labour tc 
come to them, unless they have already secured 
a name, and the nucleus of a labour force. Tap- 
ping, to begin with, has been bad on almost 
every estate, it has been too deep, and now 
ace not tapping enough, because they have been 
frightened at the results of overtapping.” 


**It is a very dangerous thing,” laughed 
Mr. Turner, *‘ for anyone to go on au es- 


tate and say that the tapping is not deep 


enough, because the planters lost so much by 
tapping too deeply before that they are apt to 
be touchy if told they do not tap deeply enough 
now.” 

‘* How is the growth ?” 


‘‘The growth all over is quite good,” said Mr. 
Turner. ‘‘On certain places, where the soil is 
poor, as it is on a great many Malacca estates, 
when it comes to a case of bark renewal the poor 
soil will tell very badly againstthem. After the 
first few times the tree has been gone over, bark 
renewal will be a very serious question, and the 
rich alluvial soils of the flat country will come to 
the front.” 

‘‘ What do you think of Java?” 

‘“‘T am inclined to think,” was the answer, 
“‘thatit will not be equal to the Straits, but I 
have not been able as yet to get sufficient data 
to make any definite assertion.” 

‘© Have you seen any Ceylon rubber ?” 

‘‘No, L haven’t,” Mr Turner replied, ‘‘but I 
have been up to Peradeniya today, and I think 
that the tapping experiments being tried there 
by Mr Bamber will lead to a system being ad- 
opted which will be 
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AN IMPROVEMENT 


in many ways. There are no cross-cuts, so that 
thecirculation of the tree is very little inter- 
fered with. There is less fear of the cambium 
being cut into. The cambium is touched by the 
point of the knife, but in such a way that the 
wound (wound, it may be called, but it is only 
a prick), is hermetically sealed,so that the air 
does not get to it, and it appears to heal up 
without any ill effect.” 

Reverting to the subject of Java, Mr. Turner 
went on:—‘‘I have been very much taken with 
Robusta coffee over in Java., Some estates on 
which Robusta coffee is being grown asa catch 
crop will soon pay dividends from that alone, 
With regard to tea, I am not a tea planter, but 
it appears to me as ifit is going greatly to in- 
crease in quantity and improve in quality. The 
Dutch planters seem to be working hand in hand 
with the English, and with very satisfactory 
results.” 

‘‘What do you think of rubber generally ?” 

‘“ Rubber, of course, is bound to come down 
to 2s, or thereabouts, but in the Straits we need 
fear nothing because we shall survive. It will 
be the survival of the fittest, and our position 
makes us the fittest. Both our soil and climate 
are better than those of Ceylon.” 

“* How about prices?” 

‘‘ The price of rubber is to me a mystery, I 
had never dreamed of its keeping up as it has 
done. However, as far as the Middle Hast is 
concerned, the rubber industry is a thoroughly 
sound one.” 

TEA PLANTATEONS EN NATAL. 

The operations of the firm of Sir J Liege 
Hulett and Sons, Ltd., are not confined to the 
production of sugar, !mmense quantities of tea 
pioneers of the tea industry in South Africa, 
{ft may surprise many readers to learn that 
next to Ceylon and India, Natal is by far the 
most important of the tea-producing Colonies of 
the British Empire, and the industry is one of 
considerable value to the country. It will be 
remembered that the destruction of the coffee 
plantations by. a fungoid disease was essentially 
the cause of the existence of the now splendid 
Ceylon teaindustry, and it was precisely the 
same misfortune whichin 1877-78 necessitated 
Natal planters seeking a new tield for the in- 
vestment of their capital. When it became evi- 
dent that coffee was doomed as a cultivation of 
first-class importance, Mr (now Sir) J Liege 
Hulett became convinced that, with suitable 
plants, tea would prove the salvation of the 
planters. The matter was brought before the 
Lower Tugela Planters’ Association, and on the 
Government being asked to render assis- 
tance, free freight on seed imported from 
{ndia was offered to the Colonists. The latter 
formed a syndicate to defray expenses, 
and seed from Calcutta was landed in 
Natal in March, 1877, and immediately planted 
out in nurseries. Unfortunately about the time 
the seedlings were planted out a severe drought 
visited the country, and out of 4,000 plants 
successfully raised from the seed only 1,200 
survived. The seriousness of this set-back was 
increased by the fact that the surviving plants 


would require three or four years before they. 


would yield any seed for nursery purposes, an 

it was not until 1880 that seed was gathered 
from them, the quantity obtained being barely 
sufficient to plant five acres. In the following 
year, however, the planters returned to their 
task with undiminished determination, and, in 
spite of many subsequent discouragements, the 
plantations gradually increased until at the 
present time they extend to thousands of acres. 

The most productive tea gardens are at an 
elevation of about 1,00) feet, the land at this 
altitude being generally of an undulating 
character, well watered, and the climate suffi. 
ciently humid to encourage leaf production. 
The area of the great tea-growing districts in 
Victoria County is 1,290 square miles in extent. 
.. Sufficient land to supply all the tea consumed 
in South Africa at the present time can be 
found in the Lower Tugela Division (Victoria 
County) alone, 

Natal tea has a distinctive character of its 
own, and, while it is not so pungent and harsh 
to the palate as the teas of India and Ceylon, it 
isin reality a more wholesome tea to drink, for 
the reason that it contains a much lower per- 
centage (as much as seven and a half per cent. 
less) of tannic acid, and in addition is richer in 
caffein, the stimulating principle of tea and 
coffee. The tea plantations of Messrs J L 
Hulett and Scns, Ltd., form one of the leading 
features of industrial Natal. They are situated 
at Kearsney, to the north-west of Stanger, and 
alight railway runs form Stanger Station on 
the main line to the factory, a distance of eight 
miles, The Company owns two very large fac- 
tories on the Kearsney Estate turning out con- 
siderably over one million pounds of tea per 
annum. The area under cultivation at the pre- 
sent time is about 2,000 acres, with possibilities 
of extending up to 5,000 acres if necessary.— 
London Times, Dec. 14. 


The Board of Agriculture and Fisheries desire 
to warn all growers of tomatoes that the disease 
known as tomato’and cucumber canker (mycos- 
perella citrullina) is included among the diseases 
which, in pursuance of the Destructive Insects 
and Pests Order of 1910, must be reported to 
the Board by the occupier of any premises on 
which they appear. A description of the disease 
is given in the Board’s leaflet No. 230, copies of 
which can be obtained free of charge and post 
free on application to the Secretary, Board of 
Agriculture and Fisheries, 4, Whitehall-place, 
London. Letters so addressed need not’ be 
stamped. Growers who are in doubt as to 
whether or not the disease is present on their 
premises should submit specimens of affected 
plants to the board for determination. Up to 
the present the disease has been chiefly con- 
fined to t »matoes grown under glass. Occupiers 
of premises on which the disease appeared last 
year are strongly advised not to plant tomatoes 
in the same soil, unless it has been adequately 
sterilised, and to spray all their plants during 
the early part of the season with Bordeaux mix- 
ture or asolution of liver of suphur (one pound 
to 32 gallons of water).—M/, Post, March 1. . 
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HAT-MAKING INDUSTRY FOR 
CEYLON. 


WHAT IS BEING DONE IN JAPAN. 

The recent discussion in the Tropical Agricut- 
turist Supplement on the subject of a hat- 
making industry for Ceylon, suggested by our 
Manila Correspondent, has led to an interesting 
letter from a Japanese gentleman. Our corres- 
pondent is Mr.S. lida, Manager of the Yokohama 
Nursery Co., Ltd., to whom we are greatly 
indebted for areport on what is doing in this 
line in Japan. He writes :— 

The straw hats made from the Pandanus leaf, 
bleached quite white, resemble the Panama 
hats in the weave and shape. This industry was 
started about ten years ago in Formosa origi- 
nally, and as the demand grew it has been estab- 
lished in the Loochow Islands where the grass 
grows wild luxuriantly, and in some provinces 
of Japan proper. The annual outturn is not 
certain, but a rough estimate would be 10,000 
dez. valued at Yen 200,000. Men’s hats cust Yen 
10-30 per doz. Ladies’—Yen 35-50, thelatter is 
for foreign market exclusively. The industry has 
now been firmly established and appears to 
grow rapidly. It will, moreover, do so more 
rapidly if all Chinamen cut off their queues, as it 
is already felt that the supply 1s far too short. 

The hat made of young Uhamaerops excetsa, 
leaf bleached white looks somewhat like the 
Panama hat, but the material is coarser in touch 
and rougher in texture. This and the Panama 
hat madefrom the genuine imported Panama 
straw (Carudoviea Paimata) is also made in 
Japan though ona small scale, 
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These hats are entirely made by hand, and no 
machine whatever is used in tho manufacture. 
If you have the suitable material and your peo- 
ple be interested in the making, they will need 
no teaching but simply to undo the cast-off 
Panama hat and thereby learn where to start 
and how to work, and they will acquire the 
dexterity offingers ina few mouths. The talipot 
(Corypha umbraculifera) produced in Ceyion I 
judge to be too coarse forthe hat making pur- 
pose, not so pliable as the Panama straw. The 
length of grass or palm leaf blade should be 24- 
30 inches; immature pliable materials are prefer- 
able. Any palm leaves can be bleached by means 
of sodium peroxide. If any further information 
is required, I shall be pleased to communicate. 


THE HEMP INDUSTRY IN THE 
PHILIPPINE. 


Manila, Jan. 25th. 
Dear Sr1r,—I wrote recently, sending you 
extracts on the Hemp industry, &c., and men- 
tioned that men get 1-8rd of the Hemp for 
cutting and strippingit. I find that they get P2 
(2 pesos), value 4s., a day, for this work, or one- 
hatf of the hemp, if they preter it. The work of 
stripping the Hemp is very hard, and sometimes 
causes rupture. The Hemp planters will pro- 
bably find that it will pay them better to sell the 
stalks whole to the paper bag manufacturers, 
rather than give men one-half of the Hemp, tocut 
and strip it for rope. There will be a boom in 
Hemp planting.‘& Land is cheap, and Hemp is 
easily and cheaply grown.—Yours very truly, 

MANILA COR, 
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VITALITY OF RUBBER SEEDS. 


[By F. G. Spring, SUPERINTENDENT, 
GovERNMENT PLANTATIONS, F.M.S.] 


Seeds of Hevea braziliensis do not retain their 
vitality for a long period and the consequent 
difficulty of forwarding them successfully to dis- 
tant countries is well kuown. ‘This year several 
hundred thousand Para seeds from tapped trees 
were packed in Venesta chests with charcoal 
and forwarded to Trinidad. The results obtained 
were far from satiefactory although the seeds 
were most carefully selected and packed. 

There isno doubt that seeds picked imme- 
diately on falling, and carefully packed, give the 
best results. If they are allowed to lie on the 
ground, or if badly packed, a smaller percentage 
of germination will be obtained. It must be 
borne in mind, however, that no matter how the 


packing has been done, the vitality of Para 


seeds cannot be retained for any length of time 
if they are not gathered immediately. The seeds 
must not be packed too many in a box, other- 
wise fermentation starts and the whole mass 
heats and loses its vitality ; the packing material 
must be just sufficiently moist to prevent the 
seeds from drying out and not moist enough to 
encourage the growth of moulis and bacteria. 
For the same reason the packing must be fairly 
tight and yet not quite air-tight. Small boxes 
seem better than larger cases. 

Experiments have been carried out as men- 
tioned ic a previous article* at the suggestion 
of the Director of Agriculture to compare the 
germinating power of seeds from tapped and 
untapped trees (Expt. 1.) and to see if by coa- 
ting the surfaces of the seeds with various sub- 
stances (Hxpt. 11.) the germinating power could 
be retained fora longer period. The tapped 
and untapped trees selected for the experiments 
are 12 years old; the first mentioned have been 
tapped for the past two years, the seeds were 
collected fresh each morning and treated as 
mentioned in the following hst. 


EXPERIMENT 1, 


The Vitality of Seeds from Tapped and 
Untapped Trees. 

All seeds were packed with burnt padi husk 
in biscuit tins, each containing 200 seeds. The 
tins were wrapped in brown paper and sealed. 

Boxes Nos, 1, 2, 3, 4, 5 and 6 were kept 3, 5, 
7,8, 9, 2nd 10 weeks respectively then opened, 
and the seeds planted in well prepared nursery 
beds. It will be seen from the tables that seeds 
from untapped trees gave on an average 50 per 
cent. higher germination than those from tapped 
trees reckoned on the absolute percentage. In 
each test the former showed from two to three 
times as wany germinations as the latter. 

A record of similar experiments is published 
in the Circulars and Agricultura! Journal of the 
Royal Botanic Gardens, Ceylon, Volume IV., 
No. 11. May 1908. This circular states that 
“seeds from tapped trees kept for five weeks did not 
germina'e but those kept for four weeks showed /8 per 
cent. germination while seeds from untapped trees kept 
for four weeks cid not germinate and those kept for 
three weeks showed on y 3 per cent. germination. sothin 
percentage, germination, and time of germination the 
seeds from tapped trees are better throughout.” 


* Agricultural Bulletin of the Straits and Federated 
Malay States Vol. X. No. 11, p. 345, November, 1911. 


No information is given regarding the manner 
in which the seeds were kept previous to plant- 
ing. It will be seen that the Ceylon figures are 
at variance with those obtained here, but it is 
difficult to say why this should be. The Ceylon 
Circular also states that seeds from tapped 
trees are smaller, weigh less per 1,000 seeds than 
those from untapped trees, This agrees with 
the figures obtained here namely, seeds from 
untapped trees were found to be on an average 
10'7 per cent. heavier than those from tapped 
trees of similar ages. The figures in Experiment 
I. are of interest not only as regards the suitabil- 
ity of exporting seeds from untapped trees but 
they also tend to show the effect tapping has on 
the vitality of the seed, Tapping lessens the 
weight and size of the seeds, and according to 
the present experiments reduces the germina- 
ting power. 

It is evident that seeds which are to be ex- 
ported are best selected from untapped trees. 


Experiments are to be conducted to com- 
pare the growth of plants resulting from seeds 
of tapped and untapped trees. 

TABLE I.--Percentage of Seed Germination obtained 


from Tapped and Untapped Trees. 
No. of plants Percentage of 


& q 2 obtained. seeds 
rv) S eo. Germination, 
° lo] Se. . 
Q oO Bell oe os Lo) 
ml Qa ose ° @ . co) 
° DB eat ets: La) a Lo} a 

- wh SoS ® a ® 2 
3 o8 wn a 8 a 8 
Z Ciees os = = a eI 

a aS a =) is =) 

1 20°) 3 weeks 67 156 33 73 

2 200 5 do 46 133 23 66 

3 200 7. do 48 100. 24 50 

4 200 8 do 40 167 20 83 

5 200 9 do 40 164 20 82 

6 200 10 do 49 165 24 $2 


EXPERIMENT II, 
the Preserving of Rubber Soeds from 
Tapped Trees. 


The seeds in these experiments were collected 
and packed in a similar way to those in the first 
experiment but they were coated respectively 
with bees wax, hard paraffin, and vaseline. The 
beeswax and hard paraffin were melted and the 
seeds dipped into their respective liquids, al- 
lowed to solidify and then packed. Previous to 
planting the seeds, the hard paraffin, beeswax, 
and vaseline were removed. 


The percentage of germination of untreated 
seeds from tapped trees can be seen by referring 
to experiment I. On comparing this with the 
seeds coated with beeswax it wil! be seen that 
the latter showed an increased germination to 
the extent of approximately 30 percent. The 
seeds coated with hard paraffin gave bettor 
results than untreated secds from tapped trees 
but not as good as those coated with beeswax. 

The seeds treated with yaseline did not germi- 
nate. Thecoating of rubber seeds with any sub- 
s‘ance is undoubtedly an expensive treatment but 
if seeds have to be sent to countries which take 


from 14 to 24 months to reach and seeds from un- ~ 


tapped trees cannot be obtained, then, [ think 
that the extra percentage of geriaination result- 
ing from seeds being coated with beeswax would 
more than repay the extra expense entailed by 
this system of treatment 
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TABLE TI.—Percentage of Germination of Seed from 
Tapped !'re-s coated with Bes ax and Paraffin. 


a ar No. of Plants Percentage of 
hae 8 FS Obtained. seed Germination. 
Sg FD i < 
Baul Bi less 4 cI = 
er oN 3 ws a 
loathe cs Be ed Hed WE Oe 
S Sn w2s 2 gs 3 s Ba 
(<a) Bele ® 3 ® 3 a 
A wi a) A, = a) 
1 180 3 weeks 107 62 59 34 33 
2 180 5 do 108 71 60 40 23 
3 180 7 do 94 74 52 41 24 
4 180 8 do 8? 66 45 37 20 
6 180 9 do 100 61 55 34 20 
6 18) 10 do 86 32 24 
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* Untreated seeds from tapped rade (see Expt. I.) 

In no case waa there apparent a large falling 

off in germivating power from the third tothe 

tenth week. It is hoped to repeat both ex- 

periments in 1912 - Straits Agricultural Bulletin 
for February. 


COCONUT GROWING IN THE EAST. 


More FRoM Mr. WICHERLEY. 


Sir,--The contribution from my penon the 
subjoct of coconut growing appears have created 
in the minds of some of your correspondents an 
erroneous idea in regard to the position of the 
Federated Malay S:ates asa copra producer. I 
have no brief for Ceylon, or any other centre 
of the industry, and in drawing a com- 
parison between the values of output from 
the places named and Maiaya I was merely 
showing the difference between what is indis- 
putably the finest and highest-priced copra the 
world produces and a product, which, whether 
there are shortcomings in the Malaya variety 
ofcuco plant or not, has not heretofore been 
put upon the market in a condition to com- 
pete successfully with the Ceylon and Southern 
India article. I have already given my testi- 
mony elsewhere to the adaptability of the 
Malayan soil for all the purposes (including the 
raising of the coconut palm, which grows faster 
and begins to bear sooner than in Ceylon) to 
which European capital can be profitably ap- 
plied; aud as regards copra, the cfficial figures 
testify eloquently to the happy coniiition of the 
industry, and it would be superfluous for me to 
adda syllaple thereto. L would, however, re- 
spectfully point out to your correspondent, Mr. 
Hallifax, that ‘quit rent” lands are not abso- 
Iute freeholds as such obtain in India and 
Ceylon. Furthermore, what does your corre- 
spondent mean when he says, speaking of the 
‘“alleged” superior value of Ceylon and Sou- 
thern India plantations, that *‘ unfortunately 
for Mr, Wicherley the facts are too well known 
to permit of any doubt whatever”? Does he 
traversetbe market quotations as to values of 
Malayan copra as against that from Malabar 
and Goylon? [ wrote with the actual market 
prices for the day before me and also from 
data giving prices ranging over 4 long period of 
fluctuating values. When Mr Hallifax speaks 
of a “superior process of treatment now in use,” 
does he not give his own argument away? 1 
have some knowledge of the Marseilles copra 
market, and, save for small occasional consign- 
ments recently forwarded from Penang by an 
enterprising Frenchman (M, Marot), who claims 
to be able to turn out an article so superior that 
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even the mail boats do not refuse to carrv it, I 
have never yet heard of Malayan copra futching 
a price *‘higherthan Ceylon copra now com- 
mands or is ever likely to command.” I can 
assure Mr Hallifax that the Malayan authorities 
themselves would welcome any such appreciation 
in the Peninsula copra, but nobody conversant 
with the actual facts can with any seriousness 
maintain such a claim, 


With regard to coconut land valuation, I 
veatured early in the summer of last year to 
address a letter to the Financiat Times on this 
very matter, and I stated therein the lines upoa 
which values should be obtained ‘‘in the pro- 
bable absence of any estate books,” and these 
coincide with the suggestions of your corres— 
pondent, But in the present case ‘Query ” 
asks for certain information in circumstance 
which poivt to the probability of an estate under 
Enropean manipulation in Malaya, and that was 
the reason for advising inspection of ‘‘ estate 
books” among other things of course. I can only 
reply to the question Mr Hallifax puts to me 
regarding native ownership of coconut estates 
in Ceylon by saying that nobody having a practi- 
cal knowledge of the subject’ can reasonably ex- 
pect a coconut plantation with its restricted 
values to have the same attractions for European 
capital and Kuropean enterprise as, say, a rubber 
estate, and that is the reason why, I take it, 
that, in spite of the heroic efforts of promoters 
during the last 18 months, underwriters are 
unsympathetic towards coconut estate proposi- 
tions, even when these are on offer from free- 
hold Ceylon. 


As a safe investment, yielding always a mode- 
rate and steady return on one’s capital, I doubt 
whether there is anything in tropical agriculture 
(outside rubber growing) to compare with good 
coconut lands. 


But there are, I repeat, better openings and 
immense possibilities in the exploitation by 
European capital of those waste products which 
have always heen too much for native enter- 
prise and native talent. It was the same with 
regard to the introduction of the desiccated 
coconut. Although the native desiccateted the 
nut daily for his curry, it was left to an enter- 
prising Knglishman to make a big and quick 
fortune by placing it upon the European market 
in a style that was both businesslike and at- 
tractive.—I am, &c., 


WILLIAM WICHERLEY, 
22, Limes-Grove, Lewisham, 8.E., 26th Feb. 


Sir, —The correspondence on coconut growing 
published in your columns from time to time is 
always of great interest, and you will doubtless 
receive more replies than mine to the letter 
which you publish to-day from Mr William 
Wicherley, and to the heresies enunciated there- 
in in regard to coconut growing in Malaya, and 
particularly to those contained in the last para- 
graph of his letter against the copra industry 
in general. As he has dealt seriatim with 
‘¢Querry’s” questions, I will, for the sake of 
succinctness, tollow on the same lines. (1) The 
Malay Peninsula--on the land bordering the 
sea—affords excellent facilities and the very best 
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geographical and climatic situation for growing 
coconuts, Especially do I allude to the Hast 
Coast of the Peninsula, and in particular to the 
State of Kelantan, which but recently opening 
up is now advancing by leaps and bounds, It 
is a well-known fact that here coconuts grow in 
more luxuriant profusion than almost anywhere 
else in the world, the Kelantan nut being famed 
for its weight and size, averaging 200 nuts to 
the picul (equal to 133 1-3 1b.) of copra. In the 
district I refer to, the lie of the land, climate, 
and proximity tothe sea are all that can be 
desired. The soil is the ideal soil for the coconut 
palm, and its physical qualities make it very 
easy to work. Ceylon copraadmittedly commands 
a better price in the market, but for this there 
is a reason apart from any extra merits in 
the nut itself. When good care is exercised 
in harvesting the nuts under Kuropean super- 
vision, such as is seen in Ceylon, where coco- 
nut raising has been such a profitable industry 
for years, the copra thus produced commands 
a higher price than when less or very little 
care is shown, and when the copra of bota 
ripe and unripe nuts is mixed. Given intel- 
ligent management and the collection of only 
fully ripe nuts, the highest market price would 
be obtained and the highest percentage of oil 
extracted. It has been calculated by exports 
that by the selection of ripe nuts alone an 
increase of expressed oil can be obtained 310 
to 400 per cent. in excess of carelessly gathered 
and carelessly dried nuts. Today in Malaya, 
except on one or two estates now coming 
under European supervision, the collection ot 
nuts and drying the copra have been entirely 
in the hands of the natives, this fact account- 
ing for the difference in price. 

(2) Mr. Wicherley is right in saying that 
yields compare favourably with other places. 
It is safe to allow in this district for six- 
year-old trees an average of 10 nuts per tree, 
30 at seven years, 40 at eight, 50 to 60 at 
nine to ten, and 80 nuts at eleven and up- 
wards. With careful attention an average of 
even 100 nuts per tree could be secured, 
so favourable are the local conditions. 

(3) Cost of production in Malaya is only high 
when imported indentured labour has to be pro- 
vided. In the State of Kelantan there 1s a large 
native labour force on the boundaries of the 
estates now being opened up, and I would chal- 
lenge Ceylon, or even Southern India, to show 
cheaper work than is being done in this district. 

(4) Itis true there are no freehold estates in 
Malaya; but in Kelantan, at all events, and I 
believe also in the Federated Malay States, land 
is held on tenure direct from the Government 
in perpetuity. The Land Office is always open 
to register transfers of land to responsible par- 
ties,so that to all intents and purposes this 
method of lease is as good as any freehold. The 
quit rent here is only one-half that named by 
your correspondent—namely, 50 cents (1s 2d) per 
acre for the first six years, when trees are con- 
sidered to be in bearing, and $1 (2s 4d) per acre 
thereafter in perpetuity. 

Teannot follow Mr Wicherley’s calculation 
in regard to profit to be obtained from 500 acres. 
Allowing 55 trees per acre, and an average of 
45 nuts only per tree—with 225 nuts to the picul, 
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or 4,000 to the ton (his own figures) at to-day’s 
price of $10'50 (Straits currency) per picul—this 
gives @ gross return of £6,700. Again, allowing 
for his estimated expenditure of £2.000 (equal 
to £4 per acre, which is excessive), this leaves 
a net profit of £4,700 per annum, against his 
£1,000. What he does with the difference he 
does not tell us. 

(5) At present in Kelantan beetles or other 
pests are hardly known, and, owing to the wise 
prescience of Government, which has formed 
a special department with staff and inspectors 
to deal with this question, should there be an 
appearance of any of these pests the methods 
available would at once place a limit on their 
operations. 

(6) In regard to the relative prospects for in- 
vestments in Ceylon or Malaya, I venture to 
say that the latter presents by far the most 
favourable opportunity. Even to-day land can 
be obtained in the latter without such high pre- 
miums as are at present being demanded in 
Ceylon, and for any investor who has the capital 
and the pluck to get tu now on the ground floor he 
would see, ia six years time, 100 per cent. per 
annum or more on his money, evenallowing for a 
lower level in copra prices than those now current. 

The world-wide demand for copra occasioned 
by the increased uses of the oil, not only for 
soap, but as the base of a wholesome margarine 
or ‘‘nut’’ butter, at present shows possibilities 
of unlimited expansion in almost all Enropean 
countries and in America. The coconut industry 
is growing in importance more rapidly than any 
other, and it offers oppertunities and induce- 
ments for employment of capital second to none 
in the world of tropical agriculture, and I would 
refer to an extract from a recent report of Mr 
RW Munro onthe Sungei Kechil Mstates, in 
which he says: ‘* Touching on coconut cultiva- 
tion as an investment [ always consider that 
one of its chief attractions is the exceptional 
stability of the product, which renders a fairly 
accurate forecast of the profits possible for 
many years ahead ”. It is quite true that there 
is also an ever-present and increasing demand 
for fibres of any and every kind, and experts 
state that by utilising the fibre of the husk at 
least 33 per cent. could thereby be addod to the 
profit on copra. At present, throughout almost 
the whole of Malay, these husks are thrown to 
waste, owing to no capital having been em- 
ployed in erecting deoorticating plant. But 
the mainstay of coconuts is the oil, and, for the 
reasons which I have enumerated above, I em- 
phatically join issue with your correspondent in 
his statement that handsome returns are not to 
be obtained from coconut estates. 

You are at liberty, sir, to give Mr Wicherley 
my name and address should he desire it, but 
not wishing to be advertised as engineering his 
‘“boom,” which will come allright of its own 
volition,—I am, &c., 

A BELIEVER IN Coconovrts. 


London, W. Feb. 20th 

Sir,—In confirmation of the statements con- 
tained in my letter published in your issue of 
the 24th instant that the State of Kelantan, 
Malay Peninsula, is in the best situation, both 
geographically and climatically, for coconut 
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growing, I would like to draw the attention of 
those of your readers who may be interested in 
the subject to the official “Kelantan Administra- 
tion Report” for 1910, signed by Mr. J Scott 
Mason, the remarkably able British Adviser to 
the Government of Kelantan. 


On page 3, paragraph 4, Mr. Mason writes :— 
‘¢ At the Agri- Horticultural Show held in Singa- 
pore in August Kelantan nuts were awarded the 
first prize for husked coconuts, and the first 
prize for the best bunch of coconuts. Tungku 
Besar, who exhibited for the first time, informed 
me that 180 nuts were sufficient to make one 
picul of copra : a wonderfully good return.” 


I venture to say in all confidence that neither 
in Ceylon, the Philippines, nor the West Indies 
can such areturn be shown, the coconuts of 
these countries averaging 220 to 225 to the picul 
of copra,—I am, &c., 


A BELIEVER IN Coconuts. 
London, W., Feb. 25th. 
—Financial Times. 


COCONUT-GROWING IN THE 
PHILIPPINES 


is already an industry pressing close on the heels 
of that of Ceylon. We estimate that 1,000 to 
1,200 million nuts are produced here yearly by 
coconut-palms not reserved for other purposes 
than nut-bearing. Our Manila correspondent 
writes below on the subject and sends an 
extract, showing 965 million nuts were har- 
vested in the Philippines last year ; and ex- 
tensions are proceeding apace, The ‘‘ Consols 
of the East” are free from the depressing 
influences that could lower their value like those 
affecting British Consols ; it is no wonder that 
Ceylon men who have made money in rubber, 
or inherited it, or both, come back here to look 
out for coconut property to invest in and seek 
a safe return in double-figure interest thereon. 
Manila, March 4th. 


Dear S1rx,—The Malanao Coconut Co. gives 
some interesting particulars. Coconuts pay well 
here, with very little cultivation. The trees 
are not pruned at all, aud the nuts are allowed 
to fall. Dead trees are not cut down and the 
fallen trees are allowed to rot on the ground, 
and become a breeding-place for beetles, 1 
saw coconuts at Dogupan which are about 20 
per cent larger than any nuts I sawin Ceylon. 
There is aleo a small nut. There are no de- 
siccated coconut factories, and one would pay 
well. Ooconuts are only grown for ornament in 
Manila, and the nuts are 5 cents in the market, 
and drinking coconuts, or ‘‘ curumbas ” cannot 
be bought, People do not eat curry here, and 
it is a rare dish at a Restaurant, and made 
without coconut miik, with old curry powder 
prepared in Loudon by Cross and Blackwell. 
An Indian merchant has recently imported 
curry powder from Calcutta and told me that 
he sold a large quantity to the army, but I 
am sure that the army soldier cooks cannot 
make a good curry, and would not think of 
putting coconut milk in it,—Yours, &c., 


MANILA COR, 
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(Extract,) 
“Do You Know Tuar 


‘* Coconut growing offers an almost assured 
certainty of large and steady returns from com- 
paratively small investment? That in 1911 the 
copra exports equalled 24:89 per cent of all 
Philippine exports. That about 965,155,699 
nuts, making 115,602 metric tons of copra, worth 
$19,798,914°00, were harvested during 1911. 
That an annual profit of at least 2 pesos per 
tree is being made from hundreds of present 
bearing groves, That with proper selection of 
seed-nuts, proper planting and care this profit 
could be greatly increased. That a safe and 
reliable company has been incorporated in 
Manila for the purposes of growing 100,000 
trees by the most approved methods, in one 
of the best locations in the Philippines—free 
from typhoons, droughts, wild hogs and coco- 
nut beetles, That stock in this company can 
be secured at par with payments for same 
covering @ period of five years. That all money 
paid in will be held by the bank of the Philip- 
pines until 85 per cent is subscribed thus as- 
suring the presence of sufficient funis to pro- 
perly develop the plantation. That the pro- 
posed plan in detail can be secured by addres- 
sing. The Malanao Coconut Company, 9 Plaza 
Cervantes, Manila. 


BUILDING IN THE EAST 
TEAK MARKET. 


AND THE 


In view of the large amount of building ex- 
tensions proceeding in various towns in the 
East, Colombo most especially, the outturn of 
teak (which figures so much in our buildings) 
is of considerable interest. We see that the 
Siam Observer understands that there is a slight 
upward tendency in the Bangkok teak market 
at present, owing to the smaller arrival of 
rafts from upcouutry last season, which ended 
in January. The rise is principally in first- 
class wood, quality squares and planks being 
in particular demand. Koth in Siam and Burma 
there has been a certain shortage in the sup- 
ply. A few of the sawmills have ceased work- 
ing for some time past. The coming season 
which opens in June next is expected to be a 
good one, but nothing definite can be stated 
just now by the dealers as everything depends 
upon the water supply. 


QUICK RUBBER AUCTION RETURNS. 


fen Seconds Per Lot. 

The rapidity with which over 800 tons of plant- 
ation rubber were sold at the last auction sales 
is most gratifying and businesslike. It must be 
remembered that the sale practically lasted only 
two days, from 11 a.m. to 5 p.m. each day, less 
14 hours for lunch. A turnover of approxi- 
mately £400,000 in such a short period stands 
as the record, 

As an instance of the rate at which business 
was done it is interesting to place on record that 
Mr. Oliphant Devitt (Lewis and Peat) disposed 
of 494 lots in one hour, twenty minutes, or at 
the rate of about six lots per sixty seconds. 
Well might we remark, “ like father like son.”— 
India Rubber Journal, March 2, 
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GROWTH OF THE COCOA INDUSTRY. 


U.S A. DEPARTMENT OF COMMERCE AND LABOUR 
MoNOGhAPH, 


Washington, Feb. 16, 1912.—An instructive and 
interesting report on the cocoa production of the 
worid and trade therein has just been prepared 
by the Bureau of Manufactures, Department of 
Commerce and Labour, from a great variety of 
reports from almost every country inthe world 
where cocoa is produced. This document covers 
more than 50 pages, and from it the information 
is deduced that the world’s production of cocoa 
in 1911 increased 13 per cent., compared with 
the »revious year, and aggregated a total of 
551 816,985 pounds. The great increase in the 
previous five years is shown by the returns for 
1905, which gives the world’s total production 
of cocoa at 317,440,805 pounds, ... .. . 

The methods of handling and the international 
movement in cocoa and its products, together 
with some details of the methods of manufac- 
ture, with an analysis of the best character of 
cocoa beans, is summarized as follows :— 

Raw cocoa is handled principally through mid- 
dlemen at both shipping and receiving ports. 
Consumers of raw cocoa—that is, the manufac- 
turers of chocolate and other cocoa products ~ 
do not deal direct with planters, and few manu- 
facturers themselves own plantations, The Por- 
tuguese Islands San Thome and Princips, Keu- 
ador, Biazil, Trinidad Gold Coast, Venezuela, 
and the Dominican Republic are the principal 
growers of cocoa. San Thome and Principe cocoa 
is practically all handled through Lisbon. The 
leading shipping points in the other countries 
mentioned are Guayaquil in Ecuador, Bahia in 
Brazil, Port of Spain in Trinidad, Accra in the 
Gold Coast, La Guaira in Venezuela, and San- 
chez in the Dominican Republic. 

The United States ranks first in the list of 
cocoa-making countries, followed by Germany, 
France, England, Netherlands, Switzerland, and 
Spain, in the order named. New York is the 
principal cocoa market in the United States, 
the imports of raw cocoa and cocoa shells 
through that port during the fiscal year 1910 
having been 104,432,000 pounds, out of a total 
of 108,668,070 pounds imported into the United 
States. In Europe, the principal .markets are 
Hamburg, Havre, and London. Quotations, 
terms of sale, etc., are described in some detail 
in the report from Havre. 

According to Payen the average composition 
of good West Indian beans is as follows :—Fat 
(cocoa butter) 50 per cent starch, 10 per cent ; 
albuminoids, 20 per cent ; water 12 per cent ; 
cellulose, 2 per cent; mineral matter 4 per 
cent, aud theobromine, 2 per cent. The fat, 
along with the other constituents, makes the 
beans very nutritious, but too fatty to suit 
many people’s tastes, and in the preparation 
of cocoa it is separated. 

The chief stages in the manufacture of cocoa 
products are: (1) sorting and cleaning of raw 
beaus, (2) roasting, (3) breaking and shelling, 
(4) grinding of the roasted and broken beans 
and the addition of other substances, such as 
sugar and species, (5) molding and packing- 
The various products of these processes are 
(1) cocoa shells, (2) cocoa nibs, which are 
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simply the broken up pieces of the roasted 
beans, (3) chocolate, which is the ground wibs 
with the addition of sugar and flavouring 
material ; (4) cocoa used for a beverage. which 
is the ground nibs with most of the fat ex- 
tracted ; (5) cocoa butter, 

Regarding the plan for the valorization of 
cocoa upon somewhat similar lines to those 
adopted in Brazil fur the valorization of coffee 
is summed up in this paragraph on the autho- 
rity of Omar FE. Mueller, of Bahia, showing 
the aims and purposes and the countries party 
to the plan, as follows :— 

Th» three countries to participate in the 
agreement are Portugal, Ecuador and Brazil, 
representing the cocoa ports of San Thome, 
Guayaquil and Bahia, respectively. At each of 
these ports the cocoa exporters and receivers 
are to nominate a local commission for the 
direction of local interests. Each of these local 
commissions will designate a represntative to 
coustitute an Executive Committee of three to 
reside in some Huropean centre as yet unde- . 
termined, probably Hamburg or Antwerp. 

This executive committee will be empowered 
to establish periodically a minimum price at 
which cocoa will be sold, If feasible, it will re- 
cognize only two grades of cocoa and determine 
but two corresponding prices. These two grades 
will be known as superior and good or fair, 

It is expected to control over 50 per cent. of 
the world’s production of cocoa, and this mar- 
gin. It is optimistically anticipated, will be 
sufficient to permit the imposition of a mini- 
mum price upon the world’s markets. 


The aim of the valorization committee is 
stated to be to establish stable conditions and 
neutralize the speculative fluctuations which 
have hitherto prevailed with respect to this 
commodity. This moderate program has gone 
far to enlist the confilence of local exporters, 
because it is felt that cocoa planters are already 
realizing avery good profit of from 75 to 100 
per cent. net. and that any artificial raising of 
the price of cocoa would accrue neither to the 
advantage of the exporter nor to the country 
at large, becauseit would inevitably lead to a 
decreased consumption of the grade of cocoa 
raised here and stimulated the output of coun- 
tries outside the syndicate, such as Trinidad 
and Haiti. In this respyect the conditions are 
not analogous to those prevailing relative to 
coffee at the time the coffee valorization was 
effected, Then the coffee planters were raising 
so much coffee in excess of what the market 
could absorb, that they were forced to sell 
their product below the cost of production. 

The American and the foreign press have 
both devoted considerable space to reports on 
the project, the various details of which have 
been fully discussed. The financing of the plan 
is the most important requisite to its success, 
and the realization of sufficient capital is in 
doubt. The fact that cocoa beans deteriorate 
if kept in storage for a length of time offers a 
serious obstacle to the success of the project. 
In 1900 Portugal (San [home and Principe), 
Ecuador, and Brazil produced 225,152,679 
pounds of cocoa beans, out of the world’s crop 
of 487,012,136 pounds, or less than one-half,— 
New York Oil Reporter, Feb. 19. 
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THE STANDARD OF CRUDE RUBBER. 


The time is approaching when it will be neces- 
sary for dealers in raw rubber, manufacturers, 
and contractors generally, to reconsider the 
question as to the form of rubber which mast 
be taken as the standard, In the past Fine 
Hard Para has always been accepted as the 
standard on account of its quantity and com- 
parative uniformity ; the runner-up in point of 
quality has been plantation Hevea, the quota- 
tion for which has usually been given as so many 
pence discount or premium compared with Fine 
Hard. The premier position has hitherto been 
denied to the plantation product, firstly because 
of its reputed variability aud secondly on ac- 
count of its insignificance as an annual crop. 
Furthermore, some government contracts have 
continued to insist upon the use of Fine Hard 
Para, this being, to the officials responsible, the 
only reliable standard known. Elsewhere, how- 
ever, first quality plantation Hevea has been 
accepted in important contracts, and we have 
good reason for hoping that the same will be 
the case in this country ere long. 


It is not proposed to revive the discussions 
regarding the variability of plantation grades 
beyond merely acknowledging that it unfor- 
tunately exists. But with this concession we 
must also couple the contention that Fine Hard 
Para is also variable, not so much in the working 
processes asin loss on washing. ‘I'he difficulty 
of adapting plantation Hevea in the manufac- 
turing processes will very soun be overcome, 
and is largely compensated for by the fact that 
itis more constant in actual composition than 
apy other form known. 


QUANTITY AN IMpoRTANT Factor, 


The main factor in determining a standard 
form of rubber is the quantity likely to be avail- 
able of the particular grade under consideration. 
This is specially the case when the runner-up is 
admittedly pure and likely to be favoured by 
consumers in virtue of its intrinsic properties, 
The fact that the regular fortnightly sales in 
London are now dealing with from 1,000 to 1,500 
tons per month is sufficient to indicate the exis- 
tence of a substautial source. The appearance of 
such large quantities of plantation rubber at the 
regular auctions has entirely thrown into the 
background the fluctuation in Brazilian supplies. 
The holding up of two or three thousand tons cf 
Fine Hard Para has no longer the effect on 
markets which such a procedure oncehad. The 
plantation supply of 500 tons in 1906 was doubled 
in 1907; 1,800 tons were produced in 1908, 3,800 
tons in 1909, 8,200 tons in 1910, and 14,000 tons 
in 1911. This year tho plantatious may yield 
from 20,000 to 25,000 tons. And soon it will be 
more than the maximum crop of Hevea from 
tropical America. There are 25 separate planta- 
tion companies concerned with the cultivation 
of Hevea in the Kast, which if I mistake not, 
will together produce 25,000 tons of rubber an- 
nually at some future period. The point does 
not, | think, need much argument. It may be 
* taken for granted that the crops of plantation 
Hevea will, in point of the quantity as well as 
constancy in composition, dominate the rubber 
market in future years, ; 
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THe PREMIUM FOR PLANTATION HEVEA, 


There is another factor to be vorne in mind 
which unmistakedly proves that the compara- 
tively new arrival is of greater value to many 
buyers than the old standard rubber. That is 
the price paid for first quality plantation. For 
mapy years plantation Hevea was quoted at a 
discount, and for quite along period the prices 
paid for plantation and Fine Hard Para have 
been badly balanced. For instance, in 1910 the 
month of January saw plantation rubber at a 
discount, in February a premium was paid ; this 
gave way toa discount in June, and soon. But 
from April of 1911 to the present time plantation 
Hevea has consistently stood at a premium of 
from 6d. to 8p. per lb, This premium has been 
established when large supplias have been avai- 
lable. Manufacturers by this time know that 
many estates can deliver large quantities at re- 
gular intervals—twice per month—of rubber 
which they know loses very little on washing, 
Already they are entering into forward con- 
tracts for 1913, at from 4s. 4d. to 4s. 6d.; a figure 
very close to that tor spot Fine Hard. 


It is therefore clear that in point of (1) con- 
stancy in composition, (2) prices paid, and (3) 
supplies plantation Hevea is now in a position 
which warrants universal recognition. The day 
is not far distant when marked reports must give 
the price not of Fine Hard but of average first 
quality plantation against which all compari- 
sons can be made, and thus place that com. 
modity on its proper footiug.—India-Rubber 
Journal, March 2, 


THE GODAVERY PALM DISEASE. 

From the orders recently passed by the Gov- 
ernment of Madrason the question of dealing 
with the destructive disease affecting the pal- 
myras, and to some extent also the. coconut 
palms, in the Godavery and Kistna districts, 
it would appear that the seriousness of this 
pest is still far from properly appreciated by 
the authorities, and it is doubtful if the steps 
that are being taken for its eradication are in 
any way adequate. It is, however, some con- 
solation to find that the Governmeut express 
their disapproval of the method of coping 
with the disease suggested by the Board of 
Revenue in September last, viz., that in 
place of the present system of cutting the dis- 
eased trees throughout the affected areas, 
an attempt might be made to patrol the 
boundaries of those. areas so as to prevent 
the disease from spreading. Indeed, the very 
suggestion to tackle such an intricate pro- 
tom as this palm disease in such a perfunctory 
way will create a doubt as to the ability of 
the authorities to give sound advice regard- 
ing a mycological problem of this nature. We 
have for many _ years advocated the employ- 
ment ofa qualified Mycologist to investigate 
this trouble, and we believe the Board of 
Revenue did so also as long ago as 1908. The 
Agricultural Department has since been reia- 
forced by the appointment of Mr. W McRas, an 
expert mycologist, and yet the Government in 
their recent Order, state that they are inclined 
to think that 1t would be possible to make a 
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more efticient scientific study of the disease if 
the Mycologist deputed one of his assistants to 
reside in the affected tract...Had expert advice 
been sought five or six years ago, and acted 
upon without delay, in connection with the 
destructive disease in the (todavery delta, there 
is little doubt that it would have been over- 
come by now. and much money saved and 
anxiety avoided. The chief feature of the papers 
issued with the Government’s latest Order in 
connection with the disease is the amount of 
speculation indulged in by the various officers 
whose opinions have been invited, regarding 
the harm that may be done by tke fungus and 
the best way of dealing with it.... What is 
wanted, therefore, is not theories, doubts or 
conjecture, but full and detailed information 
regarding the life-history of the fungus, as 
pointed out as long ago as June, 1908, by Mr. 
M E Couchman, [,.C.8., who was at that 
time Director of Agriculture; and the man 
to obtain this is, we repeat, obviously Mr. 
McRae, and not one of his assistants. Once 
this information is available, Mr Mcknae would 
be able to give some definite advance as to the 
best means to be adopted in dealing with the 
fungus, and it behoves the Government to see 
that that advice 1s acted upon without delay, 
even if it ertails special legislation to empower 
Revenue Officers to order the cutting down of 
diseased trees. This is a matter which concerns, 
not the affected districts alone, but every District 
in the Presidency where palmyra and coconut 
palms are grown, for, in the light of the opi- 
nious which McRae has expressed already, there 
is every probability of the disease, if neglected, 
gradually spreading over both the Hast and 
West Coasts. Then, indeed, as he says, the 
damave to palmyras would be very great, and 
one hesitates to contemplate the loss which such 
a disease might cause among coconut palms. 
—HM. Mail, March 21. 


NEW YORK RUBBER EXHIBITION, 
1912. 


ConpiTiIons FoR R. G. A MEDALS COMPETITION, 

The Rubber Growers’ Association, London, 
Offer their Gold, Silver and Bronze Medals 
(each with Diploma) for the three samples of 
plantation Rubber (irrespective of the method 
of preparation or couutry of origin), specially 
entered for the Competition, that may be placea 
highest by the Jury. The following (received 
by to-day’s mail) are the 

CONDITIONS: 

1. The Competition is open without entrance 
fee to anyone engaged in any part of the world 
in the growth of rubber upon plantations, and 
entries may be made either by the owners of 
any such plantation, whether individuals or 
companies, or by the executive superintendent 
or manager, 

2. Competitors may send in more than one 
sample, but must forward a separate entry form 
or feach exhibit. 

3. Nosample will be accepted for the Com- 
petition unless it has a minimum nett weight 
of 112 lb. packed into one case. 


4. Nobrand or identifying mark of any kind. 


must appear on the actual rubber, but the 


duplicate entry form (see Rule 10), fully 


filled ap as prescribed must be enclosed 
in the case. Competitors may attach to 
this cards giving supplementary information 
as to the place and method of production, the 
postal address of the estate, the office ot the 
owners, etc., for the benefit of manufacturers 
or possible buyers. Portions of each sample 
received within the prescribed time will be 
placed on show in the Raw Rubber Section of 
the Exhibition, adjoining the general exhibits 
of producing countries, and all the foregoing 
information will be attached to the samples by 
the #alibition staff after the awards have been 
made. 

5. Competitors will be required to certify on 
the Form of Entry accompanying the exhibit 
the genuineness of any sample sent in for com- 
petition and to have their forms countersigned 
by an official of their local Association,but in the 
case of estates unconnected with any Associa- 
tion, the signature of the ncarest British Consul 
or other recognised local official will be accepted. 

6. The awards will be made immediately on 
the opening of the Exhibition, without scientific 
or chemical tests and merely on the basis of 
commercial value, by a jury consisting of not 
fewer than seven members selected from the raw 
rubber experts of New York. 

7. The decision of the jury shall be final in all 
matters connected with the competition. 

8. At the close of the Exhibition all samples 
sent in will be sold by the Exhibition authori- 
ties, if possible by auction, to the regular consu- 
mers of such rubber, and the net proceeds re- 
mitted to the competitors. 

9. All samples must be delivered carriage paid 
to the building between September 10th and 
16th addressed :— 

A Staines MANDERRs, 
Manager, Rubber Exposition, 


Merchants’ and Manufacturers’ Exchange, 
Grand Central Palace, 


46th and 47th Streets, Lexington Avenue, 
New York City, 
and marked “Raw Rubber,” with country of 
origin, in bold letters. (Note.—This is neces- 
sary, New York beingjin a pro-tective country ; 
all raw rubber is admitted duty free, but if 
marked it will facilitate Customs entry). The 
samples will be unpacked, displayed and covered 
by Fire-Insurance, free of charge to competitors, 
10. Forms of Entry (in duplicate) may be 
obtained from the Secretary, Rubber Growers’ 
Association, 1, Oxford Court, Cannon Street, 
London, E.C., and from Rubber Planters’ Asso— 
ciations in all parts of the world, and one copy 
thereof must be returned not later than the 
August 10th, 1912, to A. Staines Manders, 
Manager, International Rubber and Allied 
Trades Exposition, Grand Central Palace, 46th 
and 47th Streets, Lexington Avenue, New York 
City. All letters bearing the post mark of 
August lst, 1912, will be accepted as entries. 
Note.— Consular [Invoices upon the forms sup- 
plied by the Government of the United States 
of America must be prepared for each shipment, 
and legalised by declaration before the Consul 
at the shipping port. Upon completion they 
should be forwarded with the shipping docu- 
ments to Mr A Staines Manders, at the address 
stated above, who will clear through Customs, 
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AGRICULTURE AND RESEARCH. 


A PLEA FOR A BETTER UNDERSTAND- 
ING BETWEEN PRACTICAL AND SCIEN- 
TIFIC AGRICULTURISTS. 


It will be generally conceded that 
misunderstandings sometimes arise be- 
tween the practical exponents of agri- 
culture and their scientific advisers. 
. Among the factors which have led to 
this want of unanimity the writings of 
- certain advocates of science cannot be 
entirely exonerated. There can be no 
doubt that the practical man is often 
contemptuous of science, whilst there 
may be a few of smaller experience who 
suppose with child-like faith that scien- 
tific methods can effect anything. From 
time to time scientific apologists have 
most ill-advisedly taken advantage of 
_ theframe of mind last mentioned, and 
have put forward in the name of science 
claims which at present are entirely 
_ unjustified. It is our object to occupy a 
few lines in a _ protest against these 
claims and in advocacy of a fuller 
measure of confidence. 

' Practically every agricultural country 
in the world now devotes large sums of 
money to agricultural research. In 
England the Board of Agriculture and 
Fisheries has recently initiated a scheme, 
some account of which will be found on 
“ page 386 of the last Volume of the 
Tropical Agriculturist. But this expen- 


diture points the moral that science is 
not omniscient; these large sums are to 
be spent in the creation of new know- 
ledge, notin the application of known 
facts. The test of hard cash, which is 
one which generally and quite rightly 
appeals to the practical man, teaches the 
lesson that more knowledge is urgently 
required. 


The complaint has been made in more 
than one quarter that the staff of the 
Ceylon Botanical Department is not 
sufficiently in touch with the planting 
community, and it has been urged that 
it is the duty of its members to go forth 
into the plantations and endeavour to 
induce the superintendents to listen to 
their advice. The answer to this charge 
is that before knowledge can be com- 
municated it must be created. An 
example may serve to drive this moral 
home. The present writer whilst in 
charge of the Mycologist’s correspond- 
erce during the absence of the latter 
on a year’s leave at home, found himself 


able without difficulty to identify, and 


to recommend the suitable treatment for 
nearly a dozen of the commonest diseases 
of rubber, tea, coconuts, and cacao. The 
knowledge so communicated represented 
six years’ laborious study on the part 
of Mr. Petch. Prior to that gentleman’s 
arrival in Ceylon it would have been 
utterly impossible for a highly-trained 
Mycologist to give more than vague and 


290 


eneral advice on such matters, Totake 
another example. The writer has been 
occupied during the past four years in 
experiments on the tapping of Hevea 
rubber, and is now beginning to consider 
himself competent to give advice on a 
few elementary points connected with 
this operation. Before these experiments 
were begun, it was found that no records 
existed anywhere which were in any 
way adequate for the use of an observer 
who wished to draw sound conclusions 
on the physiology of latex formation. 
How many years must elapse before 
these problems are even approximately 
solved it is impossible to estimate. 


The complaint above mentioned has 
another objectionable aspect. It is a 
reflection upon the qualifications of the 
Visiting Agents of the Ceylon planting 
companies. We have been accustomed 
to look upon these gentlemen as a highly 
intelligent body of men, possessed of 
wide agricultural experience, and emin- 
ently well qualitied to interpret the 
scientific results obtained at Peradeniya 
for the benefit of the superintendents 
whom they advise. It appears tousa 
proper arrangement that the Peradeniya 
staff should occupy themselves with 
research and expound the results of 
their researches in the Circulars and 
Agricultural Journal of the Department. 
The system of visiting is an agency well 
suited for carrying the light so kindled 
into dark places of remote plantations, 
even if the Postal Department should 
prove an insufficient vehicle. The great 
majority of Peradeniya Circulars, how. 
ever,are couched inlanguage which ought 
to be intelligible to any estate manager. 


As regards the cultivation of the 
chief native products of Ceylon—Paddy, 
Coconuts, Cinnamon and many others— 
we may safely say that little scientific 
knowledge of any kind exists, and if it 
does not eaistit cannot be communicated. 
For the improvement of these industries 
therefore the first necessity is research, 
and in every one of them a variety of 
problems awaits solution, requiring only 
time and brains for their elucidation in 


addition to the necessary land and iaboees bi 
But the brains and especially the time 
must be forthcoming. 
ments and hasty conclusions are worse 
than. none atall. For we think it will 
be admitted by all who are acquainted 
with the Goiya that advice which leads 
to failure is likely to make a more per- 
manent impression upon his mind than a 
corresponding amount of sound instruc- 
tion. Itis therefore important to make 
sure of the success of the first new 
product or method introduced into any 
given district before recommending it 
widely, in order to avoid possible dis- 
couragement of those whom it is desired 
to benefit. The innate conservatism of 
the native cultivator in agricultural 
matters will only be strengthened if he 
finds that his advisers are liable to make 
mistakes. For the same reason the task 
of advising the villager in cultural 
Operations should only be entrusted to 
highly-trained and cautious officers. 


In this connection we may call atten- 
tion tothe opinions expressed in Mr. 
Bateson’s address to the Agricultural 
Section of the British Association last 
year. The whole of this address, which 
is reprinted in the January number of 
the Tropical Agriculturist, is worthy of 
the careful consideration of all practical 
men, and no passage is more significant 
than the following :— 


“Let us on our part beware of 
giving false hopes. We know no har- 
mony ‘of sovran use against all enchant- 
ments, mildew, blast, cr damp.’ Those 
who are wise among us do not even 
seek it yet. Why should we not 
take the farmer and gardener into our ~ 
fullest confidence and tell them this? I[ 
lately read a newspaper interview with ~ 
a fruit-farmer who was being questioned 
as to the success of his undertaking, and 
spoke of the pests and difficulties with — 
which he had to contend. He was asked — 
whether the Board of Agriculture and ~ 
the scientific authorities were not able z 
to help him. He replied that they had i 
done what they could, that they recom- — 
mended first one thing and then another, © 


Hurried experi- — 
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and he had formed the opinion that Tee 
were only in an experimental stage. He 
was perfectly right, and he would have 
hardly been wrong if he had said that 
in these things science is only appproach- 
ing the experimental stage. 


_ “This should be notorious. There is 
nothing to extenuate. To affect other- 
wise vould be unworthy of tag dignity 

¥ of science.’ 


We suggest that those who profess 
that science is already able to cure all 
the iJls that cultivated plants are heir 
to, ought to incur the suspicion of the 
public and of public authorities. They 
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lay themselves open to a charge either 
of ignorance or of insincerity, 


We have, perhaps, emphasized suftici- 
ently the present imperfection of 
scientific knowledge. We may close 
our remarks in a different key. The 
future is rosy with hope. If existing 
knowledge is limited, the course of 
future discovery possesses no such defin- 
able limitations. Given time, training, 
and ingenuity in devising new methods 
of attack upon outstanding problems, 
our knowledge of scientific agriculture 
cannot fail to progress steadily and 
surely. In agriculture, no less than in 
other lines of research, past successes 
augur well for future progress. 


: GUMS, RESINS, SAPS AND EXUDATIONS. 


NOTES ON TAPPING. 


(From the India Rubber Journal, Vol. 
-XLIII., No. 8, February 24th, 1912.) 
The Peradeniya Circular, by Dr. R. H. 
Lock, on tapping of Haven trees by the 
method of paring,‘though dated October, 
1911, has only just been received. We 
would suggest that ‘the staff at Pera- 
_ deniya despatch their Circulars to Europe 
more promptly. The contents of the 
-_ Cireular are, however, of some import- 
“Ag ance, and we propose to give publicity 
a to the views therein expressed, because 
_ they are not in exact accordance with 
those we hold. The following are ex- 
tracts from Dr. Lock’s Circular :— 


ah’ _ PRACTICAL RUBBER TAPPING. 
‘Experiments carried out at Henarat- 
-goda and elsewhere have shown that the 
interval between successive tappings—so 
Jong as this does not exceed a week or 


es 


rubber per tapping. The interval chosen 
is therefore mainly a matter of conve- 
_nience, and the most convenient interval 
is usually found to be one of two days. 

‘Daily tapping carried on continuously, 
_ unless the area tapped is very limited, 
entails using up the bark so rapidly that 
all the readily accessible bark is stripped 


_ so-—makes little difference to the yield of 


from the tree before the sections first 
tapped have sufficiently renewed to allow 
of a repetition of the process. This 
generally means in addition an excessive 
drain upon the resources of the tree, and 


_ in this way the renewal of the bark may 


actually be hindered. Two days between 

successive tappings is therefore the 

interval most commonly allowed. 
RENEWAL OF BARK. 


The time which must be allowed for 
the renewal of the bark differs according 
to the size and vigour of the tree. But 
we think that experienced planters would 
generally agree with the following state 
ment. Ifthe system of tapping is such 
as to remove the whole of the external 
cortex to a height of 6 feet, tapping of 
the renewed bark may be begun after 
three years on large and vigorous trees, 
and these may be roughly defined as 
trees which have reached a girth of 3 
feet at 3 feet from the ground at the 
period in question. 

In the case of trees which do not exceed 
2 feet in girth after two years’ tapping, 
the rate of removal of the bark should 
be retarded in order that the renewed 
bark should not be touched for two years 
more, #.¢., four years in all, To treat 
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different trees according to their size 
would doubtless lead to difficulties in 
estate work, and under these circum- 
stances we should recommend an interval 
of four years rather than one of three, 
except under very favourable conditions. 


As reyards the size at which tapping 
may safely be begun, we consider that 
trees less than five years old from plant- 
ing should not be tapped at any point 
where they are less than 18 inches in 
girth. The reason for this restriction is 
that the bark is then so thin that it is 
almost impossible to pare without caus- 
ing injury to the tree. 

If it is decided to allow four years for 
the renewal of the bark, the simplest 
system which can be adopted is to divide 
the circumference of the cree into four 
equal parts, and to tap these successively 
by the haJf-herring-bone method. Each 
quarter section of the tree will then 
represent a year’s tapping. The quarter 
section opposite the first should be 
tapped second, and the other two in 
order. 

TAPPING AT VARIOUS LEVELS. 


In an experiment at Henaratgoda 
twenty-nine trees were tapped daily by 
the herring-bone method with six cuts 
placed at vertical intervals of a foot. 
During the first month’s tapping the 
three upper cuts yielded together a daily 
average of 558 cc. of latex (nearly a pint), 
and the three lower cuts a daily average 
of 561 cc. During the last month, at the 
end of which the bark between the cuts 
had been almost entirely removed, the 
average daily yield from each of the six 
cuts was as follows :— 


1. 2. 35); 45). OSeamOe 
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Thus, when the bark between the cuts 
is nearly exhausted, the lowest cut yields 
as much latex as all the other five put 
together. In addition, the latex from 
the iowest cut is more concentrated, and 
contains a higher percentage of rubber. 

These were old trees with a good thick- 
ness of bark. In the case of young trees 
we should expect the difference to he 
pven greater, 
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; A CRITICISM. 


While we admit that the vigour af the 


tree must be taken into account in deter- 
mining the renewal of the bark, we can- 
not understand upon what evidence 
tapping renewed hark three years old is 
recommended. We have experience in 
many countries and on trees of different 
ages, and our view is that the four years’ 
interval for bark renewal which we have 
laid down, should only under very excep- 
tional circumstances be reduced. We 


would rather see the interval allowed — 


for renewal of secondary bark increased 
to even five years than reduced to 
three. We are aware when making 
this statement that many trees upon 
which tapping was commenced when 
they were three years old appear to 
grow so vigorously that the renewed 
bark presents the general characters of 
primary bark when under four years 
old, and that on many estates such bark 
has been tapped and good yields obtained. 
But we also have information to hand 
which teaches us that even witha four 
years’ bark renewal there is a check to 


the average growth of the tree, and that © 


the yield of the rubber from renewed 
bark is not so much as many have been 
led to expect. Weare informed that a 
gentleman who hails from Johore, and 
whose experience over a very large area 
of tappable trees is well-known, prefers 
to increase not only the period of the 
bark renewal above four years, but also 
to increase the minimum size of tapping 
from eighteen to twenty inchesa yard 
fromthe ground. We believe it to bea 
much wiser course to adopt a method 
which will relieve to some extent the 
strain on the trees which the removal 
of the bark undoubtedly involves; it is 
better to aim at a long life and good 


steady yields rather than high yield 
and premature death. Until we see 


more evidence against us we shall con- 


tinue to recommend a minimum period ~ 


of four years for bark renewal in even 
the favoured countries, and a much 
longer interval for trees at high ele- 
vations, on bad soils, or in unsuitable — 
climates, 


4 
' 


ee, ee ee eee 


i 


ree eS 


Apri 


1912.) 


: Again, we must differ from the state- 
ment that the interval between suc- 


cessive tappings, providing it does not 


exceed a week or so, makes little differ- 
ence to the yield of rubber per tapping. 
This is apt tc lead to very bad work on 
some estates, and we hope that managers 
will not depart from the system of 


tapping every alternate day, or even, if 


necessary, tapping every day. We 
would much rather see the Peradeniya 
authorities lay stress upon the thinness 
of the bark shavings during tapping 


operations, and the mapping out of the 


tapping area on each tree in such a 
manner that the area available will last 


the minimum period we have previously 
specified. What, for instance, would be 
the practical issue if a manager on the 
‘advice given in the Circular only tapped 


once per week? What distance between 
the tapping lines would have to be 


allowed when the manager obtained 


bark shavings of an average thickness 
of one-twentieth to one-twenty-fitth of 


an inch? Surely there is something mis- 


leading in the suggestion made by our 


_ friends. 
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THE BRAZILIAN RUBBER 
CONGRESS. 


(From the Jndia Rubber World, Vol. 
XLV., No. 1, October 1, 1911.) 


With a view to defining and elucidating 
the situation, a Congress was opened on. 
August 14, at the Ministry of Agri. 
culture, Rio de Janeiro, composed of 
delegates from the rubber producing 
States of Brazil and from various 
Brazilian commercial bodies, interested 
in the solution of the rubber crisis. The 
Congress was under the presidency of 


Dr. Pedro de Toledo, Minister of 
_ Agriculture. 
- Among‘ those present was Senhor 


‘he Monteriro deSouza, deputy, representing 


the State of Amazonas and the Manaos 


Commercial Association ; Senhor Passes 
an) de Miranda, deputy, representing the 
State of Para; Dr. Henrique Hirsch (of 


Messrs, Adolph dirsch & Co.) represent: 


ing the Bahia Commercial Association ; 


by3 
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as well as a number of delegates from 
other parts of Brazil. 


In his opening remarks, the President 
alluded to the rubber crisis prevailing 
in the north of Brazil; affecting, as it 
did, the second in importance of the 
export products of the country, and the 
source of a great part of the national 
wealth. Sacrifices would be necessary, 
but would be amply repaid by the in- 
dustrial and commercial development of 
northern Brazil. With this in view, it 
had been considered advisable to for- 
mulate an organized plan, acceptable to 
the Government, in the elaboration of 
which material help had been given by 
Dr. Mendes, Director of the Commercial 
Museum, and Dr. Pereira da Silva, the 
well-known engineer. 


The project, Dr. de Toledo added, had 
been drawn up in complete accord with 
the views of the President of the Re- 
public, It embraces a systematic pro- 
gram of suitable measures, which when, 
once carried into effect, would ensure a 
period of prosperity to the rubber- 
growing States. 


When the reading of the plan, of which 


‘translation is subjoined, had been con- 


cluded, Senhor Passes de Miranda ex- 
pressed his approval of same. Senhor 
Henrique Hirsch, the delegate of the | 
Bahia Commercial Association, asked 
whether the project was susceptible of 
modification, Dr. de Toledo replied that 
the proposals represented the initiative 
of the Government, with a view to 
meeting the competition of Far Hastern 
rubber. The plan was economic rather 
than financial in character ; the Govern: 
ment being prohibited from entering 
into trading operations for the solution 
of the present crisis. The project, he 
added, was subject to such modifications 
as might be dictated by the experience 
of the delegates. 


A proposal was unanimously accepted 
for the appointment of a Committee of 
five members to study the plan elaborated 
by the Government, and tv present a 
report at the second sessions, to be held 
a week Jater, The delegates selected for 
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this Committee were Messrs. Monterio 
de Souza, Passos de Miranda, Joao 
Cabral, Henrique Hirsch, and Arthur 
Orlando. 

At the second session of the Congress, 
held on August 22, Senhor Passos de 
Miranda, delegate from the State of 
Para, and spokesman of the Special Com- 
mittee which had been investigating the 
Government proposals, presented a report 
from that body to the effect that, beirg 
impressed with the prospective benefits 
and results to be anticipated from the 
proposals submitted, they requested the 
Government to take into consideration 
the slight alterations suggested, and to 
examine the supplementry proposals, as 
justified by their respective authors, 
witha view of seeing how far the re- 
quirements indicated could be complied 
with. 


The President (the Minister of Agri- 
culture) then stated that the recom- 
mendations of the Special Committee 
would receive the due consideration of 
the Government. and would be published 
in full. The suggested alterations pro- 
posed in Section 2, that the money prizes 
should be given for Hevea, as being the 
best quality of rubber; in Section ey 
that the twenty-five years would count 
from the date of the promulgation of 
thelaw. In Section 8 (second object) par. 
b, it was proposed to establish a field of 
demonstration in Matto Grosso. 


In conclusion, the President added that 
after careful study, the whole matter 
would be submitted to the Federal Con- 
gress for ultimate decision ; the valuable 
interests of Northern Brazil being duly 
regarded and protected. In order to 
carry out the plans in view, the co-oper- 
ation would be needed of the State and 
Municipal Governments. He expressed 
appreciation of the work of the dele- 
gates, to whom he tendered cordial 
thanks. 

On the motion of Dr. Joao Cabral, 
delegate of the State of Piauhy, the 
following resolution was adopted with: 
out debate :— 


‘The representatives of the States, 


gommercial associations and other inters 


ested bodies, assembled in the present MS 


Congress, upon the invitation of the 
Honorable Minister of Agriculture, to 
study the problem of the north of Bra- 
zil, wishing to declare itself as to the 
plan elaborated by the Government, to 


be submitted to the appreciation of the 


Congress, hereby express their great 
satisfaction with and sincere approval of 
same. It is conceived with judgment, 
patriotism and decisiveness on the part 
of the Government in dealing with this 
problem, of vital importance for north- 
ern Brazil.” 

After the passing of this resolution, 
the President declared the Congress 
terminated. 


PROPOSALS SUBMITTED TO THE 
CONGRESS. 


The following proposals were submit- 
ted to the Rubber Congress held at Rio 
de Janeiro, August 14, 1911:-- 

1. The exemption from all import 
duties of all utensils and materials in- 
tended for the cultivation, gathering 
and treatment of three descriptions of 
rubber (Hevea, Manicoba and Manga- 
beira), whether only for purposes of 
extraction or for cultivation. 

2. The awarding of money prizes 
under two categories: (a) for Hevea, 
Manicobai or Mangabeira: (b) for other 
descriptions, in such a way as to promote 


the ground being suitably utilized, as 


well as for the entirely new cultivation 
of any description of rubber. 


The prizes will be awarded for sections 
of 25 hectares (about 623 acres) in the 
first category and of 12 hectares (about 
30 acres) in the second. They will be 
based upon the species of the tree cultiv- 
ated, and the outlay during the year 
immediately preceding the commence 
ment of production. 


3. The establishment at convenient, © 


selected points, of experimental stations 


or fields of demonstration for the cultiv- _ 
ation of Hevea in the State of Amazonas — 

and the interior of Maranham (in one of ~ 
the valleys of Tury-Assu or of Mearim, 


Jequitinhoaha or the Contas river); and 


for the cultivation of Manicoba in the hi é : 
south of Piauhy,in theinterior ofSerido, 
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in Rio Grande do Norte, in the south of 
Bahia, in the north of Minas and in the 
interior of Sao Paulo. These stations 
should furnish annually to all interested 
persons, information as to results ob- 
tained and seeds selected, as well as 
instructions with reference to the best 
methods of cultivation. 


4. General reduction to one-half of 
the present federal state or municipal 
export duties on rubber from native 
trees, with the exception’ of Caucho ; and 
the complete elimination of these duties 
during twenty-five years, for plantation 
rubber produced from the same species 
of trees. 


_ 5. Concession of tke privileges neces- 
sary and sufficient for the establishment 
of refining plants, which will reduce 
each species of rubber to a uniform type 

_ for export. 


6. Concession of the privileges and 

- advantages necessary for plants manu- 

facturing rubber goods, seeking to 

establish themselves in the country; 

particularly at Manaos, Para, Pernam- 
buco, Bahia and Rio de Janeiro. 


7. Organization of a permanent ser- 
vice of aiding workers, whether native 
or foreign, who come of their own initi- 
ative, or with their travelling expenses 
paid by the Federal Government or by 
the Brazilian states, to the valley of the 
Amazon ; including the construction of 
three hospitals of sufficient capacity at 
Para, Manaos and a convenient point in 
the federal territory of Acre. The 

organization and objects should be 
identical with those of the Ilhas das 
Flores, or some hospitals of the interior ; 
the hospitals to be surrounded by small 
agricultural colonies, where patients can 
be received for gratuitous treatment and 
vaccination, with facilities for selling 
_ medicines of the highest quality, especi- 
ally sulphate of quinine, also for the 
_ extensive distribution of printed matter 


Se eke * 
containing recommendations as to hy- 


gienic measures for the prevention of 
diseases, as well as rules and methods 


for curative treatment in the absence of 


@ doctor, 
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8. With special reference to Hevea 
rubber, the following measures should 
be carried out with the greatest urgency, 
intended to facilitate and cheapen trans- 
portation within the valley of the 
Amazon, and also to provide such trans- 
portation between the point and the 
states of the North-East and South, as 
may allow of supplying the markets of 
distribution with an abundance of health- 
ful alimentation. 

In connection with the first object: 


(a) Construction of a railroad starting 
trom a convenient point on the Madeira 
and Mamore line, near the mouth of the 
River Abuman by Villa Rio Branco and 
a point between Senna Madureira and 
Catay, and terminating at Villa Thauma- 
turgo, with a branch to the Peruvian 
frontier in the valley of the River Purus. 
As the construction of this railroad will 
be a measure of considerable import- 
ance for the supply under favourable 
conditions of all descriptions of imports 
to the federal territory of Acre, Porto, 
Velho, on the River Madeira, should be 
open to the commerce of all nations. 


(6) Construction of a railroad uniting 
the valley of Amazonas with the north- 
eastern and southern states of Brazil. 


(c) Improvement in the navigable 
conditions of the River Negro, as far as 
Cucuhy; of the Branco, asfar as Boa 
Vista; the Purus, as faras Senna Madu- 
reira; and the Acre, as far as Rie Zinho. 


(d) Exemption from import dues of 
steamers intended to navigate the rivers, 
and the revision (with the object of 
reducing and simplifying the present 
burdens) of the Coasting and River Navi- 
gation Laws. 


(c) Concession of indirect favours, 
including exemption from import duties, 
of an enterprise proposing to establish 
depdts of coal at convenient points to be 
chosen, intended to supply steamers at 
the lowest possible prices. 

In connection with the second object: 

(a) To lease two of the national farms 
of Rio Branco, to a suitable enterprise, 
engaging to carry out ona large scale 
the breeding of cattle, and to cultivate 
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cereals (maize, beans, rice, manioc, etc.) ; 
also to establish a packing house, to 
make dairy products, with machinery 
for the treatment of rice and other 
eereals and for the manufacture of 
manioc flour. 


(6) Direct colonization, in conjuction 
with the administration, of the Farm 
of Sao Marcos to the North of the river 
Uraricoera, with families of agricul- 
turists and cattle breeders; having in 
view the development of produc- 
tion of the above-named alimentary 
articles on the farms leased by the 


Government, and also particularly the’ 


breeding of cattle, horses and mules. 


(c) Concession of privileges to three 
companies, which may wish to establish 
large farms on the above conditions in 
the territory of Acre, between Rio 
Branco and Xapury; in the state of 
Amazonas, in the zone- of the river 
Autaz; and in the state of Para at a 
point convenient to the Lower Amazon. 


(d) Concession of privileges for the 
establishment of a company for the pur- 
pose of fishing, properly equipped to salt 
and can fish. 

9, With special reference to the 
federal territory of Acre, the immediate 
definition and consequent recognition of 
lands now held and the granting of the 
definition titles. 

10. The holding of triennial exposi- 
tions at Riode Janeiro, as well as award- 
ing of prizes for the best product and 
processes. 


A GERMAN VIEW OF BRAZILIAN 
RUBBER. 


In dealing with the questions now 
affecting Brazilian rubber, the Rio de 
Janeiro correspondent of the ‘‘Hamburger 
Nachrichten,” calls attention to the fact, 
that out of the $315,000,000 represented 
by the aggregate exports of Brazil in 1910, 
about $132,500,000 consisted of coffee 
and $122,500,000 of rubber. The rubber 
question is thus a vital one for that 
country. 

The worst point now affecting Brazilian 
rubber, it is remarked, is not the present 
low price (for which North American 


-? 


speculators are held responsible), ‘but the 
constantly increasing competition of the 
rubber plantations of India, Ceylon, the 
large Sundaislands, the German colonies 
in Africa, ete., Brazil would, it is added, 
be quite able to withstand this com- 
petition, if the cost of production were 
diminished, and if, above all, the three 
principal factors, which increase the cost 
of Brazilian rubber were wholly or 
partially eliminated. These are: 


1. The export duty of 22 per cent. on 
the value, whichis levied in Para and 
Amazonas, as well as in the Federal 
Territory of Acre. 


2. The excessively hich price of the 
necessaries of life in the rubber territory, 
where nothing is grown. 


3. The high cost of transportation as 
a result of the Coasting Law. 


With reference to the last-named 
point, itis remarked that the Amazon, 
with its tributary streams, has about 
30,000 miles of good navigation. It might 
be expected that under such favourable 
circumstances, transportation would be 
cheap; in fact cheaper than in any part 
of the world. The Brazilian law, how- 
ever, requires fora steamer of 300—500 
tons the same number of officers and as 
large acrew as for an ocean steamer of 
1,000 tons. Steamers and other craft 
which ply between 
Madeira-Mawore territory have thus to 
carry excessive crews. / 


According to the statement of an 
American engineer, the freight rate from 
Para to Sao Antonio in the territory 
named, amounts to the equivalent of $25 
a ton, while the rate from Antwerp.to 
the same port only equals $7:50 a ton. 
In conclusion itis pertinently remarked ; 


‘“* Under these circumstances it is clear © 


that neither the rubber business, nor 
any form of industry can prosper. 


primary condition of prosperity is a 


change in the Navigation law, whichis ~ 


the real cause of the unsatisfactory state 


of transportation, not only in the Amazon 
territory, but throughout the Brazilian : 


coast in general,” 


Manaos and the. 
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ptt x . OILS AND FATS: 


_ place 
~ 15,000,(00 bales. 


“THE UNCERTAINTY OF THE 
POSITION OF COTTON-SEED OIL. 


(from Oil, Paint and Drug_ Reporter, 


Vol. 81, No. 7, February 12, 1912.) 


The condition of the cotton-seed oil 
industry is one of more or less uncertain- 
ty and widely divergent opinion. There 
are many complications and many con- 
siderations that are contradictory, and 
there is the usual absence of definite 


_ statistics as to the amount of seed in the 


country ; the amount already marketed 
and the amount that will eventually be 
marketed. The one certain fact that is 
known is that the crop of cotton was the 
largest in the history of the country. 
Both the Department of Agriculture 
and the figures of the Census Bureau 
the total crop at well above 
This is taken to mean 
more than 7,500,000 tons of seed produced. 
There the value of statistics end. No 
one knuws how much of that seed will 
come to the mills, how much will be 
used as fertilizer, and how much will be 


retained for planting. In normal years, 


with the seed in good condition, one ton 
will produce from 38 to 40 gallons of 
erude oil, and this will produce from 35 
~ to 36 gallons of refined oil. It all depends 
upon the condition of the seed when 
erushed and the quality of erude when 
refined. These are some of the unknown 
quantities in the equation, and these, 


- together with the uncertainty of the 


marketing, are the points that are 
causing the present wide variance of 
_ opinions as to the future. 


- To consider the size of the output first 


of all, ithas been the general opinion in 


the trade that the production of oil this 


‘season would be over rather than under 
four and one-half million barrels. The 
production last season was in the 
neighbourhood of 3,300,000 barrels, so it 


__will be seen that the estimates of the 


present crop are of an increase of more 

than one-third. Last year’s oil was 

pretty thoroughly sold out at prices 

much higher than those ranging at 

present, but it is hard to believe that 
38 
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consumption this year will increase in 
the same proportion as the estimated 
increase in the output. Itis also pointed 
out by those, who expect lower prices; 
that the Government’s figures show that 
there is an unusually large number of 
hogs on the farms, and that the price of 
lard, already low, which to an important 
extent influences the price of cotton-seed 
oil, is likely to golower. It is figured 
that these hogs will be rushed to market 
on account of the advanced figures at 
which corn is selling, thus depressing the 
lard market and consequently holding 
down the consumption and the price of 
cotton-seed oil. It is also believed that 
the unusual size of the olive crop will 
havesome effect upon the demand from 
abroad for cotton-seed oil, and the pessi- 
mists declare that they cannot see where 
we will dispose of our record-breaking 
production even at the present or lower 
figures. Itis estimated that from 70 to 


‘80 per cent. of the seed produced last 


year was taken to the mills, and it is 
figured that with cotton- the staple— 
selling much lower than last season, and 
with the farmer inclined to hold for 
higher prices, an equal percentage of 
seed will be crushed this year. While it 
is admitted that the price of seed is 
low—selling now at from $18 to $19 per 
ton, and a few weeks ago much lower— 


the farmer will prefer to dispose of if 


ratber than let it rot oruseit for ferti- 
lizer on land which has already pro- 
duced so much cotton that the marketing 
price is almost ruinous. 


On the other hand there is just as well 
posted and as wise an elementin the 
trade which is inclined to view the 
future with optimism, and which is of 
the opinion that the present level of 
prices is too low to be in keeping with 
the real statistical position of the indus- 
try. These reasoners doubt if the 
eventual output of oil will reach four 
million barrels, and many are of the 
opinion that it will be but little more 
than it was last season, To sustain these 
calculations they point to the fact the 
general condition of the seed being 
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sent to the mills is the worst ever 
known. Continuous wet weather during 
the fall and early winter throughout the 
South is said to have caused tremendous 
deterioration in the seed that was not 
marketed early. The crushers are un- 
willing to pay full prices for seed in this 
condition, and itis claimed that many 
farmers are refusing to sell at the best 
offers that are made for the damaged 
stocks, holding this class of seed is not 
likely to improve the price as the 
majority of the growers have but poor 
facilities for storing, and seed once 
thoroughly wet has but little chance to 
dry. Then, again, it is claimed that the 
quantity of oil produced by the refiners 
will be far below the usual ratio with 
the quantity of crude consumed. The 
interstate Cotton-seed Crushers’ Asso- 
ciation and the New York Produce 
Exchange—the oprircipal speculative 
market—have agreed upon nine per cent. 
as the proper amount of loss to be calcu- 
lated in the process of?refining. Reports 
thatare now coming from many Southern 
mills indicate this percentage is being 
exceeded. So much of the crude is off 
grade on account of the inferior con- 
dition of the seed, that refining losses 
are running up to fifteen, twenty, and 
one instance reported even to twenty- 
nine per cent. This would mean very 
much less oil per ton of seed, and a conse- 
quent shortening of the yield in spite of 
the great crop of cotton. Atthe normal 
nine per cent. ratio of loss a ton of 
cotton-seed should produce about thirty- 
six gallons of refined oil; at the less 
ratio as at present reported this pro- 
duction will not be more than thirty- 
three or thirty-four gallons per ton. 
Under such conditions it is argued, asa 
manifest proposition, that either the 
price of seed must decline or the price of 
oil advance, 


So much for the production, now for 
the consumption. Thedemand for prime 
cotton-seed oil, it is claimed, never gave 
better promise of being heavy. The 
export movement is the most extensive 
ever known. During the week ending 
brd February there were exported more 
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than 67,000 barrels, the largest ever re- 
corded in the history of the industry. 
This fact was mentioned in the last issue 
of the Oil, Paint and Drug Reporter. 


The shipments up to this date, since the — 


season began, September 1, 1911, are more 
than a half-million barrels, and are 
more than 100,000 barrels in advance of 
the shipments at the same period in 
1909, when the total exports for the 
season exceeded 1,000,000 barrels, a record 
that has never been equalled. The oil 
now going out is to fill orders placed last 
summer and fall, but the demand from 
abroad is still insistent and liberal con- 
tracts are being placed for spring 
delivery. The present range of prices is 
particularly attractive to foreign con- 
sumers, and the high figures at which the 
majority of food products are selling has 
a tendency to increase the consumption. 


At home the demand Ge said to be satis- — 


factory, The takings of the lard com- 
pound manufacturers are fully up to 
normal, and the demand from the oleo- 
margarine makers has very considerably 
increased owing to the fact that the 
abnormally high prices at which butter 


has been selling has vastly increased the 


consumption of the oleo products. 


Thus it can be seen that there is much 
uncertainty and difference of opinion as 
to the future. This predominating un- 
certainty has led to considerable activity 
in the speculative local market. Longs 
have unloaded or shifted the position of 
their outstanding contracts to future 
months, and many shorts have thought 
it wise to cover at present ranges. In 
the actual crushing industry the mills 
have been inclined to tread very softly. 


Experiences last season were not suchas 


to encourage recklessness. The majority 


of the mills in the South will not sell 


crude unless they have the seed in their 


possession from which to make the oil. 
The unusually inclement weather and the 


impassable condition of many Southern 


roads, since the first of the year, has — 


made the deliveries of seed so very slack 


that many mills have been compelled to — 
close operations, or greatly to reduce 
them. Offerings of crade have therefore 
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‘not been heavy within the past few 

weeks, and refiners, too, are willing to 

wait until the future is more clearly 

- outlined. There has also been a scarcity 

of press cloth and a considerable advance 

Z in price, which has to some extent in- 

1 terfered with crushing operations, and 

fi -has now and then caused temporary 
suspensions. 


Dye Stuffs: 


The whole industry is therefore in 
some confusion. With the present de- 
mand excellent and with future prices 
low, there is still a hesitancy about 
making extensive commitments, Lack 
of definite information as to the output 
is engendering aspirit of caution into 
both crushers and refiners. It seems to 
many a good time to avoid hurry. 


INDIGO IN CEYLON, 


By BARON SCHROTTKY. 


[Paper read at the Meeting of the Board 
of Agriculture, March 6, 1912.) 


ane The object of the paper on Indigo, 


which you have permitted me to read to 
you to-day, is to arouse interest in an 
industry which, for some time past, has 
i been considered moribund, if not dead. 


The natural indigo industry, at one time 
one of the most prosperous industries in 
the Hast, has been practically ruined by 
_ the competition of a synthetic dye. 
- -~+Adolf von Bayer discovered in 1880 a 
method of producing from coal tar pro- 
ducts a substance identical in every 
-___ resvect with indigotine, the chief dyeing 
e principle in the indigo of commerce, in 
which it is found to the extent of about 
60 per cent. The Badische Soda and 
Aniline Fabrick acquired Bayer’s pa- 
- tents, and in 1897 brought into the market 
- a synthetic indigotine at a price low 
by Hie ae to compete with the natural dye. 
ays ola Badische Company was able to sell 


FS their product at a profit at the cost price | 


of natural indigo, then about Rs. 120 to 
iy - Rs. 150 per maund of 74 lbs. This com- 
ie neh petition naturally resulted in the closing 
‘of most indigo factories in Bengal and 
‘Northern India which were dependent 
y a for financial assistance on Calcutta 
eee houses, and only those planters who had 


Ble land of their own, on which they could 


ie _ very profitably utilize the excellent 
sa i “manure which indigo refuse yields, were 

; able to keep their heads above water. 
The export of indigo, which in 1896 was 
y, 187,337 cwt., valued at nearly £4,000,000 


DYE STUFFS. 


sterling, had fallen in 1910 to 18,061 cwt., 
valued ata little over £200,000 sterling. 
Indigo continued to be grown in Behar 
and elsewhere in India, but chiefly for 
the sake of the manure it yields, the dye 
coming to be looked upon almost as a by- 
product. It was at the darkest period 
of the Indian indigo industry that Sir 
Edward Law, Finance Member of the 
Indian Council, in his Budget speech, 
March, 1904, spoke hopefully of a possible 
revival of the industry, if planters 
would only put their factories on a 
sounder financial basis, practise economy 
in the management of their estates, 
select the best yielding variety of the 
indigo plant, and adopt more scientific 
methods of manufacture. Itis due to a 
few of the more enterprising planters of 
Behar that progress has been made in 
these directions. A great advance was 
made by the introduction into India of 
a new variety of plant, the Indigofera 
arrecta,a native of Natal, which not only 
yields a larger crop per acre than the old 
variety, but is also ahardier plant, with- 
stands prolonged drought better, and 
does not need to be re-sown every year. 
It will crop for at least three years, and 
I have seen plants in Behar which have 
been cut twice every year for five years. 
Indigofera arrecta yields also a greater 
percentage of dye than the old variety, 
and its introduction was spoken of by 
the Pioneer in 1907 as ‘‘ by far the most 
important improvement in the agricul- 
ture of indigo within recent years.” But 
this improvement was not sufficient in 
itself to enable the planter to compete 
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successfully with the synthetic dye; 
manufacture had to be brought to 
greater perfection; four more years of 
research work on my part were neces- 
sary to attain this, and this work was 
brought to a successful issue only last 
year. Indigo dye exists in the leaves 
and green parts of the plants in an inso- 
luble form, and cannot be extracted by 
simple maceration. The plant is cut 
about six inches from the ground and 
then fermented in large masonry tanks, 
when by enzymic and bacterial action a 
soluble form of the dye is obtained, 
which, after further treatment, is then 
converted into the indigo of commerce. 
This is put on the market in a dry form, 
generally in 3-inch cubes, and has to be 
ground down again by the dyer into a 
fine paste before he can use it in his dye- 
ing vat. The Calcutta Hnglishman in 
its issue of March 9th, 1911, summarizes 
the work done as follows :— 


Three distinct points of progress to- 
wads the rehabilitation of the natural 
indigo industry have been achieved in 
recent years, namely :—(1) The cultiv- 
ation of a new and better yielding variety 
of the indigo plant (Java-Natal indigo or 
Indigofera arrecta). This gives a 50 per 
cent. better yield than the plant former- 
ly in cultivation. (2) Improvements in 
manufacture by scientific methods. 
These give promise of an increased out- 
turn of dye, nearly twice as much as the 
ordinary manufacturing process will 
yield. (3) The marketing of the dye in 
the form of paste, which the dyers have 
declared to be absolutely essential if 
they are to use natural indigo. These 
are obviously notable advances, and, in 
an address recently delivered before the 
Behar Planters’ Association, Baron 
Schrottky produced the evidence of 
dyers and planters to show that the 
natural dye can now be produced at a 
price and in a form which makes it 
possible to undersell the synthetic 
product in the English market. 


The great increase in the yield of dye 
which has been obtained by the latest 
developments of the industry will be 
more fully realized by comparing a 
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maximum outturn of }lb. of dry dye 
from 100 lbs. of green plant in 1887, which 


was then spoken of as ‘“ marvellous,” 
with the ? lb. of dry dye which 10() lbs. 
of the green plant can be made to yield 
now. But quite as important has been 
the advance made in marketing the dye 
in the more convenient form of a paste 
of such qualities and of such an ato- 


mically fine division of the dye, that— 


speaking from practical experience—as 
much yarn can bedyed a certain shade 
with one lb. of Indigotine in the stand- 
ard natural indigo paste, as can be 
dyed with 14 lb. of Indigotine in the 
synthetic dye. We arrive now at 
the-question of how this development 
of the indigo industry affects Ceylon, 
where it has never been considered pro- 
fitable to grow the plant, even at the 
flood tide of prosperity in that industry. 
In those days the yearly outlay of an 
indigo factory—for supervision, rent of 
land, cultivation, manufacture. and the 
marketing of the dye—used to be in 
Behar about Rs.386 per acre, and the 
outturn was 24 lb. of the dye per acre, 
selling at Rs. 3 perJb. This gave a cent, 
percent. profit, Cheapness ot labour and 
cheapness of land were then the essential 


elements in the profitable cultivation of 


indigo, and on this basis Ceylon could 
not hope to compete with India. But 
now these items are not of such import- 
ance, since the industry has developed 
on lines which make it necessary to 
treble the outlay, so that the cost of 
labour and land is now proportionately 
much smaller. It is this change which 
enables Ceylon planters to take up 
indigo cultivation with every chance of 
success and profit. The increased out- 
lay is chiefly due to the cost of scientific 
methods of manufacture, and the very 
large additional outturn of dye obtained 
thereby has reduced the cost of natural 
indigo of average quality (60 per cent. 
indigotine) to ls. per lb. ; whereas the 
synthetic dye costs Is. 6d. to manu- 


facture, and is sold at present at 8d, per ~ 


lb. of 20 per cent. paste, equal to 2s. per 
lb, of 60 per cent, indigotine, The way 
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is, therefore, opén for a revival of the 


4 


natural indigo industry on a better basis 
‘than ever before, for it is well-known 
that the cost of the synthetic dye cannot 
‘be further reduced. It is generally ac- 
knowledged that natural indigo has 
better dyeing properties than the syn- 
thetic product, and dyers will give pre- 
ference to the natural dye if they can get 
it at the same price, of a standard quality 


- and in the more convenient form of a 


paste. Such a standard natural indigo 
paste of keeping qualities has now been 


- produced ; it has been tested by practical 


- Behar. 


dyers, it has met with the approval of 
Mincing Lane brokers, and it finds a 
ready demand and sale ata remunerative 
price. It will, of course, take some 
time before an indigo industry on these 
up-to-date lines is established even in 
But a beginning has been made 


_ there, and. it is to be hoped Ceylon will 


- success. 


follow suit, for here there is no lack of 
enterprising men with a command of 
credit and ready money, which is 


_essential. The climate is favourable, the 


soil is suitable, and, in short, we have 
here all the elements that should ensure 
The indigo plant grows better 
in Ceylon than in Behar. It grows wild 


- in the low-country and at high altitudes, 
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The plant grows 


itisfound up to 5,000 feet, it grows in 
the dry districts and in the wet districts, 
and there are some sixteen varieties of 
Indigofera indigenous to the Island. 
in Ceylon for the 
greater part of the year (excepting the 


_ very dry districts), and will yield three 


to four cuttings in the twelve months; 
whereas in Northern India, where there 
are four months of cold weather and 
three months of drought, only one good 
cutting can be obtained, the second 
cutting depending much on the season, 


Ay and, at the best, yielding only a half 


crop. 


Mr. Teixeira de Mattos, General 


_ Secretary on the Midden Java Planters’ 


_ Association, 


has given me the crop 
outturn of Indigofera arrecta in Java 
as amounting per acre to 32,000 lbs. per 
year for three cuttings, the yearly out- 
lay being Rs. 100 per acre. This crop 
outturn of green plant could, I feel 


i Certain, be reached here also in Ceylon, 
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wherever the rainfall is over 60 inches 
for the year, and where the fall is well 
divided between the south-west and 
north-east monsoons. In the dry dis- 
tricts of the island, with only one mon- 
soon, and a rainfall of only about 40 
inches spread over four to five months 
of the year, we can only expect two 
cuttings, which might be estimated to 


-yield about 20,000 lbs. of crop per acre, 


for in Behar I have the statistics of a 
crop of Indigofera arrecta sown on 
March 20th and yielding before the 
middle of September, within a period of 
six months, two cuttings amounting to 
21,600 lbs. per acre. If we take tor 
Ceylona rather higher outlay per acre 
than in Java, say Rs. 120 per acre, and 
add to this the extra expenditure in 
working according to scientific metheds 
of manufacture (say Re. | for. every 
400 lbs. of crop treated), we arrive 
at a total outlay, for a yield of 32,000 lbs. 
per acre, of Rs. 200 per acre, and fora 
yield of 20,000 lbs. crop Rs. 170 per acre. 
The outturn of dye for Ceylon may be 
safely estimated at about the same as 
that obtained in Behar by scientific 
methods of manufacture, 1.e., 25 lbs. cf 
standard indigo paste per 100 lbs. of 
green plant, though actual manufacture 
from plants grown in Ceylon has shown 
that the yield of dye is higher than in 
Behar. Arrangements have been made 
with a Mincing Lane firm to take over 
the standard paste at the rate of 50 cents 
per lb. c.i.f. Colombo. The outturn 
of standard paste per acre yielding 
32,000 lbs. green plant may, therefore, be 
estimated at 800 lbs. of paste, value 
Rs. 400 plus Rs. 148, the estimated value 


‘of the residual manure, which the de- 


composed plant yields after the dye has. 
been extracted, making a total of Rs. 548 
against an expenditure of Rs. 200. In 
the districts where only 20,000 lbs. of 
green plant can be cut per acre, the out- 
turn of standard paste will be 500 lbs., 
value Rs. 250 plus Rs. 100, the value of 
the manure, or a total of Rs. 350 against 
an expenditure of Rs. 170, There must 
further be deducted rent of land (or the 
interest on the capital ,epresented by it), 
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and also interest on the capital invested 


in the building of a factory and de- 
preciation. With the assistance of a 
few enterprising men in Colombo, this 
question of the possibility of succes- 
fully pioneering in Ceylon an indigo in- 
dustry on up-to-date lines has been 
brought nearer to realisation. Indigo- 
fera arrecta and Indigofera sumatrana 
have been experimentally cultivated 
during the last six months in gardens 
within Colombo city as well as at higher 
elevations on coconut and rubber estates. 
The plants have grown satisfactorily, 
as could only have been expected, 
for indigo is a weed which will flourish 
well with ordinary cultivation in all 
tropical and semi-tropical countries. 
Even where it was sown broadcast on 
totally unprepared hard laterite soil a 
crop has been obtained, though the 
growth isirregular, What was sown in 
Colombo in July last has already yielded 
two cuttings (the second cutting at the 
rate of 14.500 lbs. per acre), and the plants 
are shooting out well for a third cutting. 
Plant grown in the Kalutara district 
has been manufactured in a miniature 
factury according to scientific methods 
and has yielded well, the outturn of dye 
being much greater than the Behar plant 
yields, and was equal to 3? lbs. of 
standard paste for 100 lbs. of green leaf. 
You will have noted that I have added 
to the value of the dye the estimated 
value of the manure, which is a hy- 
product of indigo manufacture. This is 
a most valuable asset, especially for 
Ceylon, where the soil cries out for 
manure more and more every year. The 
fact that indigo cultivation and manu- 
facture will yield as a by-product one 
of the most valuable of natural manures 
is one pregnant with the greatest possi- 
bilities for this Colony. We know from 
the experience gained in India and Java 
that this manurial matter trebles the 
outturn of tobacco; that it doubles the 
outturn of paddy, in grain as well as in 
straw; and it will also be found very 
suitable for coconut cultivation, for 
cacao, and for teas The manure, consist: 
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ing of the fermented green eaves ‘rar 
stalks, is put into heaps and kept in pits, 
and can be further improved in value by 
running the waste liquid after ferment- 
ation over it. The bacterial life, set 
going by the fermentation, helps to de- 
compose the plant, and turns the whole 
mass intoa brown friable mould. Sir 
George Watt, in his ‘‘ Dictionary of the 
Economic Products of India,’ specially 
refers to the great value of this manure, 
and you will find the fact mentioned 
there that experience has shown that 
land cultivated in indigo is greatly 
benefited thereby. Indigo is one of the 

few plants which enrich the soil on 
which it is grewn (1) by the exudation 
into the soil of nitrogenous matter from 
peculiar root-nodules, in which through 
bacterial action the inert nitrogen of 
the air is worked up into assimilable 
nitrogenous products; (2) by the fall of 
leaf; and (8) by the droppings of the 
millions of insect life which an indigo- 
field harbours, while the long taproots of 
the plant draw nourishment from strata } 
of soil not reached by ordinary crops. ‘ 
This indigo refuse is called ‘‘seet,” and 3 
closely approximates in its general com- 
position good English farmyard manure, f 
though it is decidedly richer in its chief — 
constituent—nitrogen. From100 maunds 

of green plant about 80 maunds, or about 

3 tons of well-rotted ‘‘ seet.” are obtained. 

Mr. Rawson, from whose report to the 

Behar Planters’ Association, pages 9—12, 

I quote, says that, without taking into 

consideration the very valuable manurial . 
qualities of the decomposed organic 

matter in the ‘‘seet,” its principal plant 

food constituents per ton would be 

equivalent to 103 lbs, sulphate of am- 

monia, 86 lbs. sulphate of potash, and 

13 lbs. tribasic phosphate of lime. 

Compared with oil cake, which contains 

only 14 per cent. of moisture, while © 
‘‘seet” contains 70 per cent., one ton of — 
‘* seet” is equivalent in dvedianiel value to — 
about 5 cwt. of castor cake. The actual — 
results are, however, even greater in the © 
case of ‘‘seet,” as the plant food thereis — 
in a more assimilable and subdivided — 
form than in either farmyard manure or — 
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oil cake. Composition of indigo refuse 
or “‘seet ” :— 


ae | Per cent. 

Water x 72:56 
Organic matter ... 22'88* 
Mineral matter ... 456+ 

100:00 

f seas 7a 

bi *Containing nitrogen 0:98 
_ _Kqual to ammonia 1:19 

+Containing— 

Silica 1:04 
1h Lime 1:09 
Magnesia ' 0:21 
: Potash 4 0:89 

_ Phosphoric acid ‘0:27 


Phosphoric acid equal te Menace 
phosphate of lime 0:58 


—(Rawson.) 
Rawson gives theactual money value of 
‘the ‘‘seet ” from 100 maunds (=8.000 lbs.) 
‘ef green plantas amounting to Rs. 37. 
From an outturn of 32,000 lbs. of green 
plant per acre we may therefore expect, 
in addition to the dye, a residual manure 
¢ worth Ks, 148. The amelioration of the 
soil, as a concomitant of indigo cultiv- 
A) ation, has been recognized as one of the 
e) most important elements of the industry 
i in India, and should receive the same re- 
cognitiun in Ceylon. I trust that the 
_ data 1 have given will draw the attention 
of Ceylon planters to the cultivation of 
-aproduct which, even grown asa sub- 
> ‘Sidiary crop, opens such large possibilities 
% for the more successful cultivatica of 
_ the present staple products of the island. 


ee 


I. ye : DISCUSSION. 
ie A (From the Times of Ceylon, 
ps Babe March 7th, 1912.) 


i be HuGH CLIFFORD'S MANY QUESTIONS. 

~The Governor cordially welcomed 

rag Baron Schrottky and expressed _ his 

_ pleasure that a visitor to the Island 

_ should read them a paper on such an 
interesting subject. 

- Baron ScHROTTKY thanked His Excel- 

| -leney, and then read his paper as given 


it above. 
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‘distinctive features of the plant. 


Dye Stuffs, 


Sir Hue CiirFrorD said he would like 
to ask the Baron to inform them what 
was the area sown in Colombo in July 
last, and also what was the area planted 
in the Kalutara district. 


Baron SCHROTTKY replied that a small 
area was sown in Colombo gardens ; 
about an acre, more or less, on a coconut 
estate; and about 60 acres in Kalutara. 


Sir Huau: In a single block? 


Baron SCHROTTKY replied in the affirm- 
ative, adding that in the Kalutara 
district where the seed was sown without 
preparation on the land, the results 
were extremely successful; and the 
Baron produced a plant, about four feet 
high, which he said had grown there in 
four months, having been planted in 
October last. He asked the meeting to 
note the very loag tap roots and other 
The 
Baron emphasised with pride that the 
plant had grown in four months, and 
declared that not even in India or in 
Java had he known a plant to grow so 
well in that time. 


The GOVERNOR: Java has a patrti- 
cularly good soil! 


Baron SCHROTTKY: Yes; but not even 
in Java have I seen anything like this. 


The GOVERNOR observed that in the 
Straits the Chinese grew a great deal 
of indigo, cutting it when so high— 
(indicating his neck). He remembered 
this through snipe-shooting, for the 
plants reached up to his neck. 


Sir HuGH CLIFFORD asked the Baron in 
what part of Kalutara the experiment 
was made. 


The BARON replied that it was near 
Clyde estate. 


Sir HuGcH: Near a river? 


The Baron: Yes; not very far away. 

Sir HuGH said the paper was an ex- 
tremely interesting one, but there were 
one or two questions he would like to 
ask. They were, however, more in the 
nature of an invitation to the author 
of the paper to give them fuller inform- 
ation than in the nature of a criticism. 
Continuing, Sir Hugh said he thought 


Dye Stuffs. 


that those who were acquainted with 
Ceylon and with the Straits Settlements 
and Java would experience something 
akin to surprise at the information 
that any growth grown in Ceylon was 
likely to be more advanced at an early 
age than anything grown in the Straits 
or in Java under similar circumstances. 
He thought it was a matter of know- 
ledge to all of them that rubber, for 
instance, in the Straits, at the age of 
three years, was comparable with rubber 
in Ceylon cf five years. He had only 
once had the opportunity of visiting 
Java, but he would imagine that Java 
was almost as far ahead of the Straits 
in the matter of fertility as the Straits 
seemed to be of Ceylon. Similarly Java 
was a country which was exceptiorally 
blessed in the matter of population, 
having something like a population of 
40 million people, and an enormous 
cheap labour supply, from which to 
draw, of an almost inexhaustible char- 
acter. Henoticed that the Baron placed 
the cost per acre in Java at Rs. 120. 


Baron SCHROTTIKY: Rs. 100, Sir. 


Sir Hueu referred to the paper and 
corrected himself, remarking that the 
Baron was then allowing 20 per cent. 
extra. Might he ask on what basis 
those figures were worked out? 


Baron SCHROTTKY: There is the cul- 
tivation, the cost of seeds, the cutting 
of the plant, and bringing it to the 
' factory. 


And for labour ? 


Baron ScHROTTKY: I take the labour 
rate here at 50 per cent. more than what 
is paid in Java, 

Sir HuGH: 
it to cents? 


Sir HuGH: 


Might I ask you to reduce 


Baron SCHROTTKY: The rate of pay 
in an indigo factory in Java is sixpence 
on an average. 


Sir HugH: Do you remember how 
much in Java currency? 


Baron SCHROTTKY: Sixpence is the 
average rate of labour there all round. 
Women and children, who are largely 


~ B04 
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employed are, of course, paid consider- — 
ably less. But six pence is the average ; 

and I- have taken it here at eight pence. 

The Baron added that both in India 

and Java the cultivation of indigo was 

very largely carried on with tobacco, 

and declared that in connection with 
tobacco cultivation there was no manure 

in the world which would give results 

equalling indigo. 


Sir HuGu asked the Baron whether, 
if such an elaborate system were fol- 
lowed, the planter would not expect it 
to exhaust the soil to some extent. Sir 
Hugh, referring to the statement in the 
paper that, from an outturn of 32,000 lbs. 
of green plant per acre they might 
expect, in addition to the dye, a residual 
manure worth Rs. 148, asked further 
how this calculation -had beenarrived — 
at. He (Sir Hugh) also wished to know 
what allowance had been made for 
transport. What calculations were the 
basis from which that result. of Rs. 148 
emerged? He wanted to know whether, 
in view of the fact that indigo had 
a limited market, he could ensure prices 
at a remunerative figure; whether, 
if they had to convey the seet a 
considerable distance, it would not 
be found eventually that the cost of 
transport would eat its way into the 
estimated profit of Rs. 148. He would 
also like to know the cost of the pre- 
pacation; how the calculation had been 
made; and the cost of preparing the 
seet, tor, presumably, it had to be 
placed in holes in the ground, and that 
would cost money. The Baron would, 
he was sure, agree that these were 
important points, and they would be | 
very grateful if he would put them into > 
possesssion of further details. 


Cred Bw 
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Baron SCHROTTKY, in a lengthy reply, 
mentioned that indigo was one Of the 
few products which did not exhaust the © 
soil. It was quite a mistake to think 
that the plant took everything out of 
the soil, and returned nothing back. 
The Baron also dealt with the question 
of pests, saying that they preferred 
indigo to anything else, and would leave 
any other plants in the vicinity, They 


were harvested with the indigo leaves, 


and helped to provide a good result, 
Replying to Sir Hugh’s question regard- 
ing how the Rs. 148 had been calculated, 
the Baron referred to Mr. Rawson’s 
figures quoted in his paper, which gave 
the result. As regarded the question 
of transport, the idea was ;not to make 
the manure for people 20 {miles away, 
but to plant so many acres adjoining 
tea, d&c,, for the use of that estate. 
If there were transport the cost would 
have to be added, but the costs of 
emptying the vats had been allowed for 
in the cost of production, 

Sir HuGH pressed several of his points, 
and his dialogue with the Baron was 


a lengthy one. 


Mr. F. CrossBiE Rowes thought that 
the Baron rather under-estimated how 
highly cultivated were tea estates in 


‘Ceylon, and he thought the most that 
the Baron could say regarding the 
benefits of this seet was that it could 


be used instead of artificial manures. 


He did not think that it could possibly 


be expected that a well cultivated 
- estate could have 

i its YIELD INCREASED BY 50 PER CENT. 
He would like to ask Baron Schrottky 
for more information about the special 


-process—his own patent. 


Sir HucuH CLirFoRD: Professional se- 
crets! (Laughter.) You are obliged to 


answer that with some reserve, Baron. 
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Baron SCHROTTKY held to his conten- 
tion that indigo seet was far better 
than the finest artificial manure. He 
was a trained, chemist and was careful 
not to overstate results. He did not 
think there need be any reserve about 
his process. He had not been carrying 
on his research work purely from a 
monetary point of view. There was his 
glucose and alkali process, and the steep- 
ing could be carried on for a much 
longer time than before, and thus the 
better results were obtained. The Baron 
went at some length into more or less 
technical details. 


Mr. ROLES: Could the Baron tell us 
something ‘about growing indigo under 
irrigation? 

Baron SCHROTTKY’S reply was, in the 
main, to the effect that success under 
irrigation was unlikely, though it would 
carry the young plants Seances dry 
season. 


The Hon, Sir S.C. AS aed i asked 
how the sensitive plant compared with 
the indigo plant in conveying nitrogen 
to the soil through its nodules. 

Baron SCHROTTKY said he had no ex- 
perience of the sensitive plant. 

Mr. PEtTCcH and Mr. BRUCE were ex- 
pected to put questions or make re- 
marks; but 

Sir HouGu CLirrorp cordially thanked 
the Baron for his paper. 


BERAR. 
STUDIED FROM AN ECONOMIC ASPECT, 


‘By D. CLOUSTON, M.A., B.SC., 


_ Deputy Director of Agriculture, Central 
my Provinces and Berar. 


i (From the Agricultural Journal of 


_ India, Vol. VI., Part IV., 
October, 1911.) 


-_Nocropin the Central Provinces and 


Berar has received more attention with- 

in the last half century than cotton. 

Within that time the mill consumption 
39 


FIBRES. 
idl COTTON CULTIVATION IN THE of the raw material in Great Britain 
_ . CENTRAL PROVINCES AND America, India, and the Continent has 


increased enormously. There has been 
considerable variation in the prices from 
year to year, but they have always re- 
mained sufficiently high to make the 
cultivation of this crop more profitable 
than that of any other grown in the 
cotton tract. Bumper crops in India 
itself have little effect in lowering prices, 
as the world’s supply of raw material is 
never quite equal tothe demand. Prices 
have, therefore, remained high, and the 
wealth amassed in the cotton tract of 
these Provinces has been very consider- 
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able. Wealth has brought in its train 
many desirable features; it has raised 
the standard of comfort of the whole 
population for the tract. Their home- 
steads are commodious and comfortable, 
and their cattle are the best to be found 
in the Provinces. The people are better 
educated, too, and more enterprising. 


The area under cotton, which in 1868-69 
was only 2,037,617 acres, had increased to 
4,176,561 acres forty years later (1908-09) : 
while in 1909-10 it had topped 4} million 
acres. The great increase in the area 
has been largely at the expense of wheat 
and millets. The rapid expansion in the 
cultivation of this staple has, in no small 
degree, been due to the improved rail- 
way facilities which have been intro- 
duced within the last half century. 
Previous to that time the Central Pro- 
vinees and Berar were almost inacces- 
sible. The two great cotton marts outside 
the Provinces were Bombay and Mirza- 
pur on the Ganges, to which cotton was 
carried by road by the Banjaras. The 
load (bojha), of about 240 lbs. consisted 
of two loose bags slung pannier-fashion 
on a bullock’s back. The cost of trans- 
port in this way often exceeded half the 
value of cotton. Much loss was suffered 
in transit, too, for the cotton was eaten 
by the bullocks, stolen by the drivers 
and damaged by the dust. The dirty 
state in which this fibre was exported 
had long been a cause of complaint among 
English mill-owners. Previous to that 
time little inducement had been offered 
to the grcwer to supply clean cotton, as 
no more was given for clean sampies than 
for dirty ones. The ryot was, itis said, 
in the habit of sowing his cotton broad- 
cast in certain districts as a mixture 
with tur, juar and other crops; he 
seldom did any weeding and did not 
start picking till all the bolls had ma- 
tured. The village bania as middleman 
adulterated his purchases with cotton 
seed, earth and water; there were as yet 
no EKuropean agents stationed in the 
Provinces to sat the standard of honesty 
in the trade. The exporter, who was 
directly interested in getting cotton of 
good quality, was stationed in one of the 
big marts and never came into direct 
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‘to middling American. 


‘Large quantities of Hinganghat seed — 


‘Provinces, 


touch with the spies who tlieretarer a 
remained in ignorance of his require-_ 
ments as to quality. Itis not surprising 
that under these conditicns India cotton 
became a byword among English mill- 
owners, whose opinion was that it would 
never be used by them, except asa make- | 
shift in the event of a shortage in the 
American supply. 


The first real attempt at improvement 
of this staple in these Provinces dates 
from 1866, when Mr. Rivett Carnac was 
appointed Cotton Commissioner, (i) to 
introduce foreign staples, (ii) to improve 
the indigenous plant, and (iii) to watch 
over all affairs relating to cotton, and to — 
further, so far as might be legitimately 
possible, all interests connected there- 
with. Atthis time the cotton of the 
Central Provinces and Berar were classi- 
fied as Chanda jari, bani or Hinganghat 
and Berar jari oomras, Chanda jari and 
bani were different names for the same 
variety, which was known as Chanda 
jart when grown as a cold weather crop 
in the district of that name, and as bani 
or Hinganghat when sown in other parts 
of the cotton tract in the beginning of 
the rains. The staple of this cotton 
was described forty years ago as being | 
fine and silky and quite suitable for 
the English mills—being nearly equal 
It is interest- 
ing to note that samples of the 
selected bani now grown onthe Akola 
Farm have this year been valued at 
840d. per lb., when middling, American 
was selling at 8-07d., which proves that 
this, our long-stapled cotton, has been 
improving rather than deteriorating in 
the quality of its staple. Berar jari or 
oomras was slightly inferior to Hin-— 
ganghat; the name was applied very. 
possibly to all cottons ~containing a ng 
mixture of bani and the finer types af 54 
jari. The Cotton Commissioner decided 
to concentrate his attention on theim- 
provement of bani or Hinganghat mainly, 
and to improve it by seed selection. 


from the locality of the same name 
were sent to Berar, Nimar, Jubbulpore- 
and Chhattisgarh, as well as to other 
In 1867, 855 tons of seed yet 


sults were disappointing ; bani did badly 
in most places, and from the selection of 
‘seed no results of proved value were 
obtained, Trials made with American 
cottons at this time proved equally un- 
satisfactory. Though grown with great 
care, they gave poor yields of lint and 
the fibre was weak. The efforts made to 
faciliate transport, however, were much 
more successful. Owing largely to the 
exertions of the Cotton Commissioner 
the rolling-stock of the country was in- 
‘creased, new branch lines were opened, 
suitable yards for storing cotton were 
provided, and baling presses were in- 
troduced. Though the highest expect- 
ations formed at the period of the 


- American war were hardly fulfilled, the 


-course of the cotton trade was, after the 
first five years, one of steady progress ; 
gins and factories sprang up one after 
another, and the control of the trade 
tended steadily towards Indian hands, 
the pioneer European firms dropping out 
one after another. 


The next important attempt at im- 
provements dates from the year 1904, 
when the Government of India, in 
response toan appeal from the British 
Cotton Growing Association, urged 


_ Provincial Governments to take up the 


question of cotton improvement once 
more, and suggested the following lines 
on which it might be carried out. (i) The 


_ botanical examination and classification 


of all existing varieties of cotton, both 
wild and cultivated. (ii) Theintroduction 


of better varieties and improved method 


’ of cultivation. 


(iii) The provision and 
distribution of good seed of the varieties 
ordinarily grown. Steps were again 

taken in these Provinces to improve this 
staple; but, strange to say, forgetful of 
the failures of the past, an attempt was 
made once more to push bani at the 
expense ot jari, which needless to say 
once more ended in failure, Very few 
cultivators could be induced to purchase 
bani seed, which the Department had 
collected for distribution, and those who 
did were dissatisfied with the poor 
yields of the lint obtained, 
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this variety were distributed, The re- 


Fibres. 


In 1906it was decided to work outa 
scheme of improvement on scientific and 
economic lines with the sole aim in view 
of benefiting the grower. The different 
indigenous races were classified; and 
plant-to-plant selection was started in 
the case of each. Exotic varieties were 
freely tried, and field experiments were 
started designed to ascertain the relative 
values, from an economic aspect, of these, 
and of the indigenous cotton. 


The result of the classification of the 
cottons grown in all the cotton-growing 
taluks showed that the so-called jari, the 
almost universally prevailing type, con- 
sisted of a heterogeneous mixture of 
different races—the plants of which differ 
greatly in their habit of growth and in 
the quality and quantity of their lint. 
In the classification I was guided by the 
work previously done by Prof. Gammie, 
whose assistance throughout has been 
invaluable. Thecharacter of the mixture 
was found to vary greatly in different 
parts of the Provinces. In the Tapti 
valley and Nimar the finer types, viz.,; 
malvensis and vera predominate; in 
quality the lint of this mixture is prob- 
ably very similarto that of the jari or 
oomras grown fifty years ago. In the 
South including all Berar, where cotton 
cultivation is more advanced and the 
cultivators more intelligent, the coarser 
but more productive types, viz,, rosea and 


-rosea cutchica were found to be in 


excess ; this mixture is commonly known 
as Berar jari, katevilayti or varadt. 
Its origin is doubtful: it is said to have 
been introduced from Khandesh. The 
classification of six typical samples, three 
from the Central Provinces and three 
from Berar, is given below :— 


Percentage of 


Boos s q 

Pebali 28 22s 

ocality, 2m a 3 5 E = 

sos 6 , a8 

aear mmc 
Hoshangabad,C.P. .. 26 61 12 0 1 
Nimar, C.P. a 38) SOL Om bie 2 
Bhopal 57. W421 0 0 
elapur, Berar PAY 14 7 37 26 16 
Amraoti, Berar ate 19 22 3324 2 
Ellichpur, Berar ow 16 16 69 8 J 
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The jart types in most cases form at 
least 90 per cent, of the mixture, the 
remaining 10 per cent. being made up 
of American Upland varieties, locally 
known as gogli kapas and bani. These 
cottons vary greatly in the quality of 
their staple and in their percentage of 
lint to seed. The lint of buri and bani is 
nearly 1’ in length, while that of the 
roseas is but little more than 4”. Rosea 
gives 39 per cent. of lint to seed, while 
bani gives 26 per cent. only. Asit was 
found difficult to discriminate between 
bani and malvensis, when there was no 
lint available, they have been [classed 
together. The former, however, forms 
only a negligible part of the mixture 
except in a narrow strip of country 
bordering on the Nizam’s Dominions and 
far from the railway. The repeated 
attempts made to restore its pristine 
glory have failed, becausethe ryot knows 
that it isa poor yielder, that it is diffi- 
cult to pick, as the bolls are so small, 
and the plant so tall and straggly, and 
thatit is less hardy than katevilayti. 
The percentage of exotic cotton of the 
Upland type in the mixture varies from 
1 to as high as 15 per cent.; but it gener- 
ally falls below 2 per cent. A trial of 
numerous exotic varieties resulted in 
buri being selected as the most promis- 
ing. It has since been proved to be 
immune to wilt disease, and to be more 
suitable than jari for districts where the 
rainfall is high. 


In the past far too much stress has 
been laid on the importance of quality 
ot staple as opposed to quantity. In the 
absence of accurate knowledge as to the 
outturn per acre, ginning percentages 
and relative values of the lint of the 
different races grown, the methods of 
improvement adopted were largely based 
on the requirements of Lancashire Mills, 
What was good for the ryot was lost 
sight of. After having gained a fuller 
experience we are compelled to admit 
that, under present conditions, quantity 
is amore important consideration than 
quality, and that over 9/10 of the cotton 
area rosea is the variety which will pay 
best. Many buyers never look at the 
length of the staple at all; those do 
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pay more attention to such good quali- _ 


ties in the lint, as ‘‘ freedom from dirt,” — 
* bulk,” “colour” and a high ginning 
percentage than to length of staple. 
This is easily understood when one takes 
into account the great demand there is 
for short-stapled Indian cotton in Europe 
and Japan. To get the full market value 
fo. a long-stapled cotton in India it must 
be sent to an agent who has a special 
purpose for lint of thatclass. The grow- 
er seldom has the business acumen to do 
this, and therefore loses heavily when 
he grows a cotton of superior staple ; but, 
even if the full market value were paid, 
it would be exceedingly hard to find any 
long-stapled cotton that would compete 
with rosea, which gives a heavy yield of 
cotton of akind whichis much in de- 
mand. In these Provinces arrangements 
have been made by the Department of * 
Agriculture to collect and sell the long- 
stapled cotton grown to the Empress 
Mills, Nagpur. Though the prices paid 
by the Manager, Khan Bahadur Benzonji, 
compare very favourably with the 
valuations of the same cottons in Man- 
chester, it is evident from the state- 
mert below that, even after making 
these rather troublesome commercial 
arrangements in the interests of the 
grower, rosea, on account of its yield and 
very high ginning percentage, is easily 
the most profitable variety for the culti- 
vator to grow :— 


Average Yield for 
4 years in lbs. 
per acre. 
a Value at 
| 2 4s g__ thisyear 
Variety. 8 a diet pa rices in 
BES cater 
Ol eS 
; Rs, Ag. 
G. Neglestum malven- 
sis. 373) 2127 261. bine 
33 4 vera 343 115 228 51 121 
BS 3 /rosea 402 161 241 69 14 
, a rosea. 
cutchica 412° 150 262 66 0 
Berar (Jari) 371 132 239 58 5 
G. Hirsutum (burt) 303 100 203 57 15 
G. Indicum (bani) 255 74 181 14 3 


It is certain that large quantities of 
such long-stapled cottons as bant and 
buri, which Lancashire requires, could 
be grown inthe Central Provinces and 


Berar should the prices paid for the — 


' 


* 
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lint prove remunerative to the grower. 
At present they do not, except under 
the very special conditions to be noted 
later. It will be gathered from the 
statement below that, if we were to 
deal directly with Lancashire instead 
of disposing of the lint locally, the price 
realised for our short-stapled cotton 
relative to that of middling American, 
would be even higher than the trade 
pays for it here, and that to substitute 


: a long-stapled cotton for it, would under 


these circumstances prove still less re- 
munerative for the cultivator. By ex- 
porting his cotton to Lancashire he 
would, under the most favourable condi- 


‘tions, get about 33 per cent. more from 


a long-stapled cotton such as bani than 
for his short-stapled rosea; but the 
outturn of lint of the latter would, on 
the other hand, exceed that of the 


former by about 117 per cent., so that, 


if he were to grow and export bani 


at present prices, it would be at a 
comparatively heavy loss. 
Valuation of lint per lb. in December, 


1910, by— 
Be as : g MS 
Db Bas 6 ako Be 
3 Hes, San 3 i F- 
= oO a fo ka qs Ss iS 
a wags 2S B"9 = 
> 834 325 88 = 
( 8 ra acd 
Bren Bias oles S< 
Rosea 6°49d. 7d, 6°75d. 
Malvensis 7°42d. 8°20d. 7°75d.-8d. 
Buri... 867d. 7°90d.-8d. 8d.-8°25d. {8°07d. 
Bani 8°8ld. 840d. $d.-8°25d, 


The purchaser pays the same price 


for the lint of pure rosea as for that 


of the Berar jari or katevilaytt now 


grown over nearly all the cotton tract ; 
but rosea gives a ginning percentage 


of 39, while in the statement below, 
kindly supplied by the Manager, Em- 
press Mills, Nagpur, it will be seen that 
for Berar jari the percentage for the 
past three years has been about 35 only ; 


80 that rosea will give 10 per cent. more 


lint than the mixture at present grown, 


Ginning percentages obtained | 


at Factories. 


1908-09. 1909-10. 1909-11, 
Yeotmal ., 35°17 34°16 33°85 
Alkola 4 35°00 35°43 34°38 
Amraoti ... — 35°71 35'40 
Magpor 35:07 35°77 34°65 
34°33 39°10 34°29 
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Rosea is a hardy variety and therefore 
suffers less than others from the vicis- 
situdes of the climate and the cracking 
of our black cotton soil ; it is the earliest, 
too, of all the races grown, and its 
seed gives the highest germinating 
percentage. It is capable of great im- 
provement in its ginning percentage by 
plant-to-plant selection. The selected 
strain which is now being propagated on 
the seed farms has given an average 
of 40°3 per cent. of lint. If it were 
possible to substitute rosea for the 
katevilaytti now grown, the higher ginning 
percentage alone would in normal years 
result in an increase in the Central 
Provinces and Berar of 51,000,000 lbs. of 
lint, We believe that this is possible, 
and that to effect it merely requires time 
and organisation, as the cultivators 
everywhere are clamouring for the seed. 


At present prices there is no possibility 
of growing bani, except at a comparative 
loss, owing to itslow ginning percentage, 
An effort has been made to raise it by 
selection, and one strain has been im- 
proved to the extent that it gives 29 per 
cent. of lint, but even at that it is hope- 
less to think of growing it at a profit. 

Rosea cutchica is slightly inferior in 
the quality of its staple to rosea, and 
gives from 2 to 8 per cent, less lint. 


Malvensis and vera give about the 
same outturn of lint, which is nearly 
equal in quality to that of bani. There 
isa great variation in the quality and 
percentage of lintof different strains of 
malvensis, and it is therefore believed 
that there is much scope for that reason 
for its further improvement. 


At present prices it pays to grow burt 
in fields where deshi cotton is subject to 
wilt disease, and this is being done. 
Many cultivators who have tried it have 
found that it pays, too, when grown in 


' the well-manured khari soil found near 


the villages. In the rice tract, where the 
rainfall is high, it has done distinctly 
better than deshi cotton. 

Plant-to-plant selection of all these 
different cottons has been carried on 
continuously during the last five years, 
and all the seed sown on the experimental 
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farm has been propagated in each case 
from a single mother plant. The seed of 
these selected strains of rosea buri and 
matlvensis is supplied to the different 
private seed farms, whose owners in turn 
distribute it tothe cultivators. From the 
experimental and seed farms 120,000 lbs. 
of seed were distributed last year; about 
150,000 lbs. will be distributed this year; 
while next year, if the crop is a normal 
one, the distribution will run up to at least 
200,000 lbs. There are already forty-two 
of these seed farms in existence, scattered. 
over sixteen taluks. Selected seed will 
continue to be supplied to these from the 
experimental farms, where selection is 
carefully supervised. The owners of 
seed farms tix their own rates and 
arrange for the sale and distribution of 
their own seed: the Department of Agri- 
culture advertises it for them as widely 
as possible. Till this year, the selected 
seed for these farms was supplied by the 
Department free of cost; as they have 
now become popular institutions, and as 
the merits of seed selection are becoming 
more widely appreciated, those who 
have started new farms this year have 
agreed to pay the full market price for 
the Department’s selected seed. All 
these farms will be run on that footing 
next year. They will therefore be 
entirely self-supporting in future, and 
the duty of the Department regarding 
them will consist in supervision with 
the view of ensuring honest dealing, in 
widening the distribution of seed of the 
variety specially suited to the locality, 
in keeping in touch with the owner, and 
in popularising and extending the system 
of distribution to other centres. The 
system is based on the assumption that 
the owners, nearly all of whom are 
enlightened members of the Agricultural 
Associations, are sufficiently honest to 
sell as selected seed only that which they 
have raised each year from the improved 
strains supplied by the Department. 
The seed supplied to them being of pure 
strains, it necessarily follows, that in the 
event of their adulterating it with their 
own inferior seed, their sins will find 
them out in the mixed crop raised from 
it, and that they will soon lose any 
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reputation they may have gained as 
seedsmen, No such adulteration has Ee 
yet been reported, and we believe that, 
by exercising efficient supervision, we 
areina position to put an end to the 
practice, should it arise, 


The greatest difficulty of allisthatof 
getting the kapas ginned without in- 
juring the quality of the seed. Up to 
the present nearly all the seed has been | 
hand-ginned. As these farms have in- - 
creased in number, however, great diffi- 
culty has been experienced in getting 
sufficient labour at the proper season. 
During the picking season, i.e., from : 
October till January, the women Goolies 4 
are employed in the juar and cotton 7 
harvest, and the seed-grower has there- | 
fore to store his kapas till the slack 
season comes round which coincides with 
the beginning of the hot weather. By 
that time the price of lint has generally 
fallen; moreover, the buyer reduces the 
prices still further, on the ground that 
the cotton has been hand-ginned and is 
therefore ‘dirty.’ The grower has still 
another difficulty to contend with: in 
the event of plague breaking out in his 
village, flea-infected plague rats some- 
times harbour in the kapas and die 
there. In the light of these facts it has 
been decided to get the work done in 
future by power rather than hand gins. 
All the seed cotton of the Experimental 
Farm, Akol, has been ginned for the last 
four years on two Platt’s gins driven 
at a low speed by a small 5 H.P. Steam 
engine. The germinating percentage of ~ 
the seed ginned in this way is as high as’ 
that of hand-ginned seed. Arrangements 
are now being made to set up similar 
ginning plants, but with an oil instead of 
a steam engine. Wethus hope to have 
the whole cotton belt studded with . 
hundreds of village seed farms, with 
small central ginning factories here and 
there, capable of dealing with all the 
selected cotton grown thereon. These 
farms will also continue to serve as 
centres at which seed of new varieties 
will be grown for distribution. Of buri, 
the new variety recommended for certain — 
classes of soil, seed for 3,000 acres was — 
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this year twice that quantity will be 
dealt with, 

We believe that a great and per- 
manent improvement of cotton can be 
effected by working thus from within. 
The trial of exotic varieties will be 
continued, but here the difficulties in the 
way of attaining success are greater 
owing to the soil and climatic conditions 


being unsuitable for long season cottons, 


The rainfall of the cotton tract ranges 
from 30’ to 45” annually—nearly all of 
which is obtained during the first three 


' months of the growing season, 1.e., from 


the end of June till the end of Septem- 


distributed in this way last year, while 
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ber. After this the dry weather sets in 
and exotic cottons suffer from ‘' red-leaf 
blight.” Sometimes, too, they are still 
further damaged by frost in December 
or January. Requiring as they do a 
longer growing season, they are subject 
to forms of damage which our indigen- 
ous varieties, being earlier and hardier, 
escape. Of the exotic varieties tried up 
to date, buriis by far the most promis- 
ing. It is comparatively early. It is, 
moreover, immune to wilt diesase, and 
therefore meets a distinct want in this 
part of India, where, owing to continuous 
cropping with cotton, this disease is in 
places becoming serious. 


SOME FACTS ABOUT CAMPHOR. 


BY AMBROSE W ARNEK. 


‘ - (From the Agricultural Journal of the 


Union of South Africa, Vol. UL, 
No. 1, January, 1912.) 


Camphor is used principally in the 
manufacture of celluloid. The world’s 
consumption is about 11,000,000 lb. an- 
nually, of which 70 per cent. is used 
by celluloid factories, 2 per cent. in gun- 
cotton works, 15 per cent. for disinfect- 
ing and deodorizing purposes, and 13 
per cent. for medical preparations. 

Japan, Formosa, and China are prac- 
tically the only countries of export, 
and the Japanese Government supplies 
.about 70 per cent. of the world’s output. 
Germany and the United States are ths 
largest importers. 

_ The price of camphor, wholesale on 
the London market has varied over the 
last ten years from ls. 44d. to 3s. 6d. 


ti: per lb., but the lowest market price 


_was only touched when several factories 
commenced making synthetical camphor 
which, however, proved not only too 


- expensive a process, but the camphor 


made had not the requisite properties, 
and it was also very highly inflammable, 
which resulced in several of the works 
being burnt down, and consequentl y 
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all of them are now closed; there is, 
therefore, no competition with what is 
almost aJapanese Government monopoly. 

The price in London to-day is about 
ls. 6d. per Ib. 

Camphor is distilled from all parts 
of the camphor tree (Cinnamomum 
camphora), which is one of the most . 
beautiful trees in the world, attaining 
a height of about 100 feet. Its home 
is in the Far Hast, but the trees have 
grown well in Ceylon, Malay Straits, 


Algiers, Florida, Hast Africa, and South 


Africa. A Government report from 
German Hast Africa states that from 
plants grown there, only two years old, 
the camphor oil only differed from the 
Japanese oil in containing a remarkably 
large amount of camphor much higher 
than the Japanese oil. 

In Ceylon the trees thrive at all ele- 
vations from sea level to the highest 
mountains, and like a well-drained deep 
sandy loam containing yood quantities 
of lime and potash. 

‘The process of distillation is a very 
simple one, requiring no great amount 
of capital, and in the Far Hast it is 
done by the very lowest class of abori- 
gines, In Japan the producers are by 
law bound to sell their output to the 
Government at a fixed price, which is 
a remunerative one. : 
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In South Africa the profits on this 
industry with the price of camphor put 
at ls. 6d. per lb. would probably amount 
to about £10 per acre after two or three 
years, increasing as the trees matured. 


Care must be taken in securing the 
seed, as the Japanese have a way of 
‘‘doctoring” it before it leaves the 
country in order to prevent it germin- 
ating; a favourite dodge is to kiln-dry 
it. The seed is about the size of a small 


pea and should be white and oily inside, © 


and the embryo should also be white 
and plainly visible. Seed that has been 
‘‘doctored” is usually discoloured or the 
embroyo dark in colour. Being an oily 
seed, the germinating power only re- 
mains for about six months, so care 
must be taken that the supply is fresh. 
It ripens about November, and it should 
therefore leave China not later than 
the end of December, It should be 
packed in slightly wet charcoal, as this 
has been found to preserve it better 
than any other substance. The Agri- 
cultural Department of British East 
Africa received some from Japan in 
1909 in excellent condition packed in 
this way. 


Propagation.—The seed should be put 
in water and left to soak for twenty- 
four hours. Those that sink are more 
likely to germinate than those that float, 
as the light seeds consist of little more 
than shelis. The best seeds should be 
sown about, 14 inches apart in a bed of 
good soil well prepared by deep digging, 
well drained and free from drips off 
trees, the soil must be broken toa fine 
tilth and have sand added if it is not 
sufficiently porous. This is important, 
as the seeds take from seven weeks to 
three months to germinate, and they 
would be liable to rot if the soil held too 
much moisture, Sow ;to# of an inch 
deep, keep the beds well watered, and 
see that the soil is made firm but not 
tight. 

In South Africa it would be advisable 
to erect 2 slight shed (open all round) to 
shade the seed-bed from the fierce sun- 
shine. About5,600 seeds go to the pound, 
for which a space of about four square 
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yards is necessary, and this should a 
average about 2:000 plants. wk: 
Transplanting.—When the seedlings 
are large enough to handle it is better 
to transplant to 6 inches apart and leave 
them until they are 12 inches to 24 inches 
high, then they should be finally planted 
out 4 feet by 8 feet apart in rows across 
the direction of the prevailing winds. 


If let alone in two years the trees 
should have attained a height of about 
10 feet, but it is better totrain them into 
the form of hedges about 4 or 5 feet high, 
and they can then be clipped four or five 
times a year with ordinary hedge shears. 
Only young stalks and leaves should 
be cut. 


Yield.—Each bush should give about 
14 lb. of leaves and stalks per annum. 
There would be about 1,360 trees per 
acre, or, say, 19,000 Ib. of “flush.” The 
minimum yield of camphor should he 
1 per cent., or, say, 1901b, camphor per 
acre valued at, say (only ls. 6d.) £14 5s. 


Distilling is a very simple business. 
The natives of Formosa and Japan until 
recently used a hollow tree trunk with a 
wood fire burning underneath and water 
dripping on it above; but of late years 
they rig up a wooden cask ona brick 
stove, put the flush mixed with water 
into it, light a fire underneath, and let 
water drip on to the top. In the lid is 
fixed some straw, and in that the cam- 
phor crystallizes from the steam. 

Other methods for distillation are used, 
and all give satisfactorylresults as long 
as metallic substances, such as iron, are 
avoided, as these are apt to contaminate 
the camphor. 

Careful experiments have been recent- 
ly carried out, and the following details 
of one might be useful :— 

51b. of young flush was put into a 
copper vessel with fifteen pints of water, om 
anda glass dome luted on which was 
connected with a glass condenser. The 
water was heated slowly from below and — 
a thermometer placed so as to register 
the temperature two inches above the ~ 
water and flush. At 50°C. (122°F.)crys- 
tals of camphor condensed on the glass 


Apam, 1912.) 


pale friich at 90° C. (194° F.) were carried 


back into the water by the condensed 
steam. At 100°C. (boiling point) the 
‘steam and camphor vapour was passing 
rapidly into the glass condenser, while 
the leaves were covered with oily drops 
of camphor. Distillation at 100°C. was 
continued for two hours, when 7'938 pints 
of water, containing camphor oil, had 
collected in the condenser, This was 
then passed through a wet paper filter 
to separate the camphor and oil from 
the water, 1:10 per cent. camphor and 
oil being obtained. 


As a rule the camphor is almost entire- 
ly distilled once during three hours, and 
a strong smell of camphor is given off as 
soon as distillation commences. 


Camphor when first distilled appears 
to be practically free from oil; but actu- 
ally oil continues to sink to the bottom 
of the mass of crystals for some months 
unless it has been expressed by centri- 
fugal force. 

The Japanese camphor is imported 
into Europe in tubs covered with mat- 
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ting, each placed within a second tub 
secured on the outside by hoops of 
twisted cane. No metal lining is used, 
and the camphor has therefore some of 
its superfluous moisture absorbed by the 
wood. 


In Ceylon the cost of pruning, distill- 
ing, and putting the camphor on the 
market does not exceed £3 per acre. 


Camphor oil is largely used in the 
manufacture of soaps, and no doubt 
Natal could use large quantities of it at 
good prices. 


The camphor retailed at the shops is 
often to a great extent mixed with other 
cheaper ingredients such as paraffin wax, 
and cannot always be taken as a guide 
to the nature of pure camphor. 


The industry is one that is well worth 
trying in the warm and moister regions 
of the Union, and might become a valu- 
able asset to the country 


Camphor trees, as is well known, make* 
a very useful timber, largely used in the 
Far Hast for all sorts of purposes. 
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PADDY CULTIVATION IN CEYLON 
DURING THE XIXTH CENTURY. 


By E. Evurort. 


(Continued from page 31.) 


Chapter VIII. 
THE ADVENT OF ABOLITION. 
_1 will now proceed ‘0 record the cireum- 


_ stances which led to the abolition of 
the term by this time 


the ‘‘ grain tax,” 
generally used to indicate the Govern- 
ment share of the paddy grown in the 


tf island. 


Sir Arthur Gordon, like his two pre- 
decessors in the Governorship, arrived 


witha predisposition to amend, if not 


abolish, what, he had believed, was a 
tax on the food of the people, but a 
short experience led him to acquiesce in 
_ the opinion of his predecessor and that 
almost universally held in the Colony, 


40 


tkat abolition was not called for, and 
that sucha step would adversely affect 
a liberal policy in regard to irrigation, to 
which he rightly attached such import- 
ance. However, this Governor, who had 
through his official career been an ardent 
protector of native rights, had his sym- 
pathies aroused by the exaggerated re- 
presentations as to the results cf the 
action taken to remove the arrears under 
the voluntary commutation in Uva 
and Walapane some five years pre- 
viously (1882-3) under Mr. Dickson’s régime 
as Government Agent of the Central 
Province.” These misrepresentations 
were adequately exposed by Mr. Moir, 
who had succeeded to the Agency of the 
Central Province, and was directed to 
enquire; but the irrepressible Mr. Wall, 


*Mr. Dickson left Ceylon in May, 1866, on 
appointment as Colonial Secretary of the 
Straits Settlements, 
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now Editor of a local paper, used them 
as an additional argument for reviving 
the cry for the abolition of the ‘ Grain 
Tax,” and a violent newspaper contro- 
versy ensued. Mr. John Ferguson (in the 
‘* Observer ”) holding ‘“‘ The Ceylon grain 
tax to be a righteous impost, apart from 
defects inits levy, which were capable 
of amelioration.”* The Cobden Society 
in England took up the matter, anda 
good deal of ‘‘inexpert comment, to 
which Colonial administrators are fre- 
quently liable,” was enunciated at a 
meeting, and ademand formulated for 
the abolition both of the grain tax and 
the Customs duty on imported grain. 


In view of this agitation a Committee 
of the Legislative Council was appointed 
in July, 1889, to enquire into the working 
of the Ordinance of 1878. 


This Committee after very full and 
independent enquiry reaffirmed the 
views which had been heretofore held by 
local administrators and legislation, and 
acquiesced in by at least three sticcessive 
Governors, as follows :— 


(a) That paddy lands in Ceylon have 
always been subject toa levy of a portion 
of their produce, that inits origin this 
levy was a rent, not a tax, that it was 
heaviest under the rule of the native 
sovereigns, and that it has been con- 
tinuously reduced during the occupation 
by the English; that as last settled by 
the Ordinance 11 of 1878 it is lighter than 
at any previous time, and that at present 
it is the survival in a modified form and 
more beneficial form of the rent exacted 
by the ancient kings as Lords paramount 
‘‘of the soil.” 


* See ‘ Taxation in Ceylon with special re- 
ference to the Grain Tax,” Observer Press, 1890, 
a compilation I have found most useful. Mr. 
Ferguson ‘‘did not at all mind abolition if it 
stood alone,” but held if the Paddy tax went 
the Customs duty must follow, “and tho only 
possible means of making up the deficiency will 
be by a general land tax” utterly vnsuited to 
Ceylon, 

Note 2.—The Committee were Messrs. O’Brien, 
Saunders, Moir, Williams (officials); Rama- 
nathan, Seneviratne, Grinlinton and Panabokke 
(unofficials). 


! 


(b) That the abolition of the grain tax ¥e. 


would involve reduction of expenditure 
on irrigation. 

(c) Thatif the grain tax were abolished 
the duties on imported grain would 
have to be abolished also, as recently 
demanded by the Cobden Society of 
England. 

(d) That the snbstitution of a general 
land tax, for the grain tax and the im- 
port duty, was impracticable, 

(e) That the assessments made under 
the Ordinance were, as a rule, fair and 
equitable. 


(f) 


should not be reverted to. 


(g) That the Ordinance was defective — 


in its want of elasticity to meet indivi- 
dual cases of hardship and in other 
respects, but that toa certain extent it 
had attained its object of affording relief 
to holders of paddy lands encourag- 
ing cultivation, and that the revenue 
collected in 1888 without sale was highly 
satisfactory. 


In view of this generally favourable 
state of affairs the Committee recom- 
mended adherence to the system of 
compulsory commutation, but made 
various suggestions for remedying the 
defects, which the practical experience 
of the ten years’ working of the new pro- 
cedure had disclosed. The chief recom- 
mendation for granting relief was a 
graduated reduction in the tax fixed, 
when a crop was below tenfold and total 
exemption when under four, on I 
presume (though it was not specified) 
the quantity of seed sown in any parcel. 
This entirely overlooked the fact that 


‘the “‘ sowing extent” (thatis the quan- 


tity of seed sown per acre) varies in 
Ceylon from 34 bushels (in Batticaloa) to 


2 bushels (in the Central Province), and ie 


even less in other parts of the Island.* 
This proposal was consequently admit- 


ted to be unsuitable, inequitable and 2 
While some of the other yi 


unworkable. 


* When tho seed is sown in beds and subse-_ 


That collection in kind or renting 


! 


quently transplanted, I believe one bushel or . 


even less is said to suffice for an acre’s extantey } 


” 
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ii minor suggestions were calculated to 
i ‘improve the working of the Ordinance, 
it must be admitted the Committee failed 
to find a remedy for cases of individual 
hardship or exceptional circumstances, 
calling for summary and immediate 
iY action without reference to Government. 


_ Itis surprising no notice was taken 
be nor information obtained as to the pro- 
____ cedure in India in regard to the rents 
sof land held under periodically revised 
--—«-commutations (there called settlements) 
oe in regard to which considerable discre- 
_____ tion as to remissions is left to the Dis- 
oe. trict Ofticer* as ‘‘the man on the spot” 
ae best able tojudge. The suggestion that 
'__ this precedent should be followed in 


_,Ceylon as a suitable mode of meeting 
cases of individual hardship was made 
by Mr. Fisher, and the writer (S.P. XVII 
of 1890, p. 47 and 67), but was not even 
noticed in the report. As regards coercive 

--_~—«-‘ measures the Committee recommended 
_ that the right to cultivate a default- 


ing holding fora limited period should 
—__ be legalised, and pointed out that though 
Bids unfortunately spoken of as “ sales,” the 
action taken heretofore was practically 
only forfeiture ot the right to cultivate 


i (subject to certain obligationst) which 
had always followed on default (as 
ae already explained) and transfer to 


_ another, alike under Native, Dutch or 
ee _ English rule.t In the Madras Presidency 


*Trecently learnt from an Indian Civilian 
that a Collector could remit up to.10 % of the 
BY c gross liability, and for any further relief beyond 
this, the authority of Government had to be 
obtained. Ina recent valedictory notice of an 
Indian Civilian, it is said ‘‘ he introduced new 
doe "principles of supension and remission of 
land revenue collection in times of scarcity 
___ largely transformed the spirit in which the dues 
of Government are collected.’’ 


, 7 + These “services” were not always the same, 
Bt thus in Matara four “ Wallekaddes,” including 
. __ the best paddy lands in the district, were known 
as the Bathgams and had to supply rice for the 
King’s use, while another twelve villages still 
known as the Angurugams had to supply 
charcoal, 


{See Circular of 1st September, 1812, to all 
Collectors, 
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the Government deals directly with the 
ryots, and holding in default is, I under- 
stand. summarily given to the first appli- 
cant; but in Ceylon ‘“‘ the rent” had been 
misnamed “grain tax,” and a proce- 
dure provided by law for seizure and 
transfer in default, which came to be 
referred to as ‘‘eviction,” a term con- 
veying to English minds a turning out 
from a home, ignorant of the fact that no 
one in Ceylon lives inor on his paddy 
field. * 


From the returns given, I find that the 
actual number of ‘‘ sales” for non-pay- 
ment of the compulsory commutation 
between-1878-88 averaged 1,500 perannum, 
with an area of 1,400 acres, out of a total 
holding of 300,000 parcels containing 
383,000 acres. Out of this an extent of 
1,021 acres was redeemed by the cultiv- 
ation after sale; 4,710 acres were res- 
tored at the Jubilee, and some arrange- 
ment regarding the restoration and re- 
demption of the rest bought in on be- 
half of the Crown (8,800 acres or 2% of the 
total taxed area) would have probably 
been made at the next revisions, as they 
were mostly lands of small value only 
occasionally cultivated, and which would 
have been made liable in future to crop 


’ commutation. The number of lands of 


any value sold was very small indeed, 
and for many of these default was pur- 
posely made for a variety of reasons, é.9., 
to detraud mortgages and to get rid of 
small shareholders. 


The assertion of the Committee, that 
the rent had been continually reduced 
during the occupation of the island by 
the British, was vehemently challenged, 
and, though it and subsequently Mr. 
O’Brien correctly ascribed the advance 
in the revenue from grain to the in- 
crease in production, as well as the 
admitted rise in the selling price of 
paddy, neither furnished any figures in 
support of this view. Indeed, both erred 
in considering the Government returns 
useless and unreliable, whereas, as I trust 
I have shewn, they only required a al 


* One of the speakers at the Cobden Scie 


meeting spoke of a ‘‘ family sold out of its home 
for a tax of about Rs.2,” 
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correcting of palpable mistakes and 
misprints to prove their general correct- 
ness and sufficient accuracy for purposes 
of comparison, even if under-estimated. 


To test the correctness of the Com- 


mittee’s assertion, I have framed the 

following compilation :— 

ee Gross 2 Incidence Price per 

Period. Revenue| COP. per Bush.*|} Bushel. 

R. 000 |M. B. P.| Cents. Cents. 

1833-9 330 6 5.5 50 
40-6 371 56 66 60 
47-52 384 5D Fe 67 
53-7 490 oT 88 80 
58-61 730 61 11°9 110§ 
62-64 760 5857 13°0 130 
65-67 1°020 62+ 16°4 160|| 
68-73 905 6'lt 14°8 145 
74-78 | 1:040 76t 13'7 150)| 
79-83 | 942 8-0t 11°8 140 
84-8 954 7-8 | 12 140 


Before proceeding to discuss this return, 
it will be advisable tc explain how and 
where I got the information embodied 
in it. 

Since writing the earlier portions of 
this compilation, and quite recently I 
have been fortunate enough to obtain 
access to the Ceylon Blue Books prior 
to 1868, which could not be found when 
I originally applied for them at the 
Public Records Office, London, to which 
they had been removed some time before 
from the Colonial Office Library. 


I have consequently been ablje to collate 
the figures relating to paddy cultivation 
back to 1836, and obtain more accurate 
results than those previously deduced 
from the revenue recoveries alone. 

The figures for gross revenue, of course, 
include the receipts. for shares in excess 
of the ordinary tenth, to which a large 
area in the Maritime districts was liable, 


* Obtained by dividing revenue by crop. 
42 A; allowed for excess exemptions in Kandyan 
£4 districts, 

§ Great rise in price owing to scarcity in 
‘Southern India as shown by increased number 
of Immigrants arriving in 1858 by 96,000 against 
50,000 in 1856. 

|| High price due to famine in India, 1n 1877 
Immigrants numbered 177,000, and in 1876 
464, 000, 
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amounting in 183] to nearly 150,000 bush- 


els on a crop of 2 M.B.P. This conti-- 


nued until the lands paying the higher 
rates were surveyed and sold in the 
sixties. On the other hand the crop 
estimates in the Kandyan country 
include the production from lands, ex- 
empted from tax, held by temples, head- 
men, etc., but the amount thereof I find 
comes to about the same figures as the 
excess in the Maritime districts.* 

I find further that the Government 
share was about one-tenth of the gross 
crop, including exemptions, and in the 
Maritime districts it was over one-eighth 


until 1864. Consequently for statistical — 


purposes, the above extras may be taken 
as eliminating each other, and admitting 
of comparison being based on the gross 
figures both for revenue and production. 

This view is supported by an analysis 
of the other available information. Thus 
the average revenue (1883-91) Rs.380, 
divided by the average crop of the period 
given in the Blue Books as 6 M.B.P. 
gives the incidence per bushel of the 
gross crop 5'°5 cents. An examination of 
the details of Turnour’s commutation 
in 1833 discloses that the incidence was 
5'22 per bushel exclusive of exemptions; 
and the B.B. returns from 1831-2, which 
are given separately for the Maritime 
districts, work out at 6 cents, exclusive 
of the excess above referred to. Allow- 
ing for the production of the Kandyan 
district being exclusive of exemptions, 
nearly 50 % higher than that of the Mari- 
time districts, these figures give an 
average of 5°53 cents. In view of the 
closeness of these results I have adopted 
the simpler course of ascertaining the 
incidence of the several periods by 
dividing the gross revenue by the gross 


crop as stated in the Blue Books down 


to 1861. 


But by that year, owing to the sale of 


the Crown fields paying the higher rates, 


* In Turnour’s returns the exemptions in the - 


Udarata are given as 63,000 bushels. In Badulla 
they were 12,000; in Sabaragamuwa 25,000; in 


Four Korales 26,000, making 126,000 bushels 
exclusive of the Seven Rereeki ® where the system 


also prevailed, : thy 
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the Government share of the gross crops 


in the Maritime districts had fallen to 
about one-ninth. But late in the sixties 
I found that in the Matara district the 
Government share was still equal to one- 
eighth ot the gross produce; while in the 


Western Province in 1878, nearly 24,000 


acres were still liable to a quarter and 
75,000 to half shares. See S. P. XVII., of 


1890, p. 171, 


On the other hand in the Kandyan dis- 
-tricts, the area cultivated with paddy 
and liable to pay, had materially in- 


creased since 1880, so while the amcunt 
of the exemptions remained the same, 
the proportion was reduced.* 


These opposing influences probably 
preserved the equilibrium which pre- 


- viously existed, but to beon the safe 
_ side, so that there should be no’ grounds 


to impugn the conclusions drawn from 
my figures, a considerable reduction, it 
will be observed, has been made from 
the gross crops for the years subsequent 
to 1861. 


As regards the price of paddy I find 
Turnour’s rate for the thirties averaged 


52 cents, and the separate return of the 


Maritime districts, alceady referred to, 
works out to 48 cents per bushel. I have 


accordingly adopted 50 cents as the 


average price for the whole island in the 


thirties, the figures in the B.B. being” 
from 6 to 42 pence.t 


For the subsequent periods I nee 


_ purposely taken similar moderate rates 


t 


- In the Kandy home districts the increase 


was from 7,900 ammunams (say 15,800 acres) in- 


eluded in Turnour’s commutation to 9,845 (say 
19,690 acres), the extent commuted in 1878, 
Again, in the Four Korales (Kegalle district) the 
advance was from 3,300 ammunams (say 8,250 
acres) to 4,285 ammunams (say 10,456 acres). 
The exemptions in the Kandy district in 1832 
were 17,000 against 16,800 acres in 1878 (see 8. P. 
1892, XVII., p. 140). By 1878 the Maritime 
production was equal to that of the Kandyan 
districts including exemptions, as against five- 
Sevenths in the thirties. 


+ Viz., 6-18 pence in Central Province; 9-21 
pence in Northern; 842 pence in Western 
Proving 
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as indicating the probable ‘ threshing 
floor” price such as would he used for 
commutating purposes or be ordinarily 
bid by a renter.* 


As the value of home-grown grain has 
long—in nearly all, if not all, parts of 
Ceylon—been regulated by the selling 
price of imported rice (as Turnour re- 
cognised was already the case so far 
back as 1830), I add the Customs valu- 
ations of the latter at Colombo as 
indicatory of the ratio of increase; viz., 
1842-56, Rs, 1°75; 1857-62, Rs. 2; 1862-69, 
Rs.3; 1870-96, Rs. 3:25. In 1850 imported 
paddy was valued at 75 cents per bushel. 


The figures under the heading ‘‘in- 
cidence” is the proportionate amount of 
the tax on each bushel of the gross pro- 
duce, This, it seems to me, is the correct 
method of comparing the “ taxation” of 
each period and testing if it is dispropor- 
tionate or not to the advance in pro- 
duction and price. 


Tc admit of this being seen at a glance 
Ihave recast the details, taking the 
figures of the thirties as the unit of com- 
parison, as follows :— 


Period . 1830-9, 1858-61. mine pf 1865 73, 874- “8 879-83, 
Price : } 1 { 2°2 3 2°38 
Production ... "O16 Uist ‘017 Jess 33 
Total ote 1 2°21 63'233 3017 B26 266 3°13 
Incidence... 1 218 BP 2°7 2:5 218 
Revenue Bh 1 221 3°09 274 «S15 283 


The price of paddy, it will be observed, 
rose gradually, till early in the fifties 
it had reached 75 cents, but the great 
increase in revenue was in 1858 and 1859, 
when it jumped up to Rs. 888,620, and 
the average of this period 1858-61 was 
Rs. 730,000 against Rs. 490,000 in the 
previous one and Rs. 330,000 in the 
thirties. But though the Revenue had 
increased 2'2l-told, the incidence had 
only risen 2'18-fold owing to an advance 
in the price and production of 2216 or 
practically pari passu. 


Comparing the figures of the thirties 
with those of the period of maximum 
revenue (1874-8), largely due to causes 
external to the island by which the 


a pee ree 


* Thus in 1858 I put it at 110 cents; though 
I find that in the Southern Province the Govern: 
ment share of the crops estimated at 1.4. M.B.P, 


~ fetched Res, 258, 729 or about 150 cents a bushel, 
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growers benefited far more than the 
Government, we obtain the following 
results, viz :— 


(a) That the gross revenue increased 
from Rs. 380,600 to Rs. 1,040,000, or from 
1 to 3°15. 


(6) That the incidence per bushel of 
the gross crop rose from 5'5 to 13°7 
cents, or from 1 to 2°5. 


(c) But that the price of paddy went 
up from 50 cents to 150 cents per bushel, 
or from 1 to 3. 


(d) And gross production increased 
from 6 to7‘6 millions of bushels of paddy, 
or from 1 to 1:266. 


Summarizing these facts shows that :— 
The price increased 3-fold. AMG 

The production, a further 0:266- folaf 3'266-fold 
The incidence increased Bed iss 
The Revenue mh 3.15 ,, 
or in other words, that the advance in 
price and production would have justi- 
fied a rise in revenue to Rs. 1'078,000, but 
the actual increase was to Rs. 1,040,000. 


After the introduction of compulsory 
commutation and the considerate assess- 
ments made thereunder, the revenue 
from this source fell, though there had 
been an increase in production and an 
advance in the money collections in 
the districts where the reuting system 
was still in force. The comparison is, 
however, still more favourable, and the 
** Incidence” fell from 16°4 cents in 1865-7 
to 11°38 cents in 1879-83, while the com- 
parison with the thirties was as follows :— 


Increase in price and predueyion 3°13-fold. 
4) »  imcidence nemo: 
A » Revenue 2°85 ,, 


There are no data available for carry- 
ing investigation further back, as the 
few figures of the revenue collections 
prior to 1830 extant are net returns, 
largely obtained by sale of the balance 
of paddy collected in Aumani, after 
paying in kind for its collection, storage 
and transport, also a commission to 
headmen, besides the allowance claimed 
tor wastage, which was apparently very 
considerable. The change of system in 
1830 accounts for much of the 65 Z% of 
increase secured by Turnour’s voluntary 
commutation in the Kandyan districts. 


" rupees, 


In concluding this examination of the — 
available data bearing on the question, 
I feel the conclusions arrived at amply 
justify the assertion of the Committee 
that the rise in the revenue was due 
to the advance in the price of paddy 
and increased production, and that the 
tax as “last settled by the Ordinance 
of 1878 was lower than at any former 
time,” 


} 


This Committee did not report until — 


April, 1890, and as Sir Arthur Gordon’s 
departure, had already been fixed for 
the following June, time did not permit 
of his dealing with it, beyond I presume 
forwarding it to the Secretary of State. 
No Despatch by him was included in 
the papers subsequently made public 
(S. P. IV., 1892), but it was known he 
concurred in the views expressed as to 
the impracticability of abolition and 
the substitution of a general land tax, 
specially in view of the still unsatisfied 
requirements for the extension of irri- 
gation to increase the production of 
food and secure the amelioration of the 
population in backward districts. 


The outlay with this object between 
1857 and 1883 was (say) 8 millions of 
Rupees, and during Sir Arthur Gordon’s 
administration there was a further 
apportionment of about 2°6 million 
rupees,* making a total of say 6'6 million 
or slightly over one-fourth of 
the revenue from paddy (24 millions 
rupees) in the same interval. F 

(To be continued.) 


THE ASSIMILATION OF NITROGEN 
BY RICE. 


(From the Agricultural News, Vol. X., 
No. 250, November 25, 1911.) 


Attention was given in the Agricul- — 
tural News, Vol. [X.,; pp. 97 and 328, to — 


recent work that has been done in — 


connexion with the assimilation of nitro- By 
It was pointed out that — 
this bad shown that nitrogen is notonly — 


gen by plants. 


* I take these figures from Keane’s report §.P. t 


LV., 1905, which is however somewhat in excess 
of other published accounts probably as” they 
may indicate sums voted, and not actual 5: 


penditure within each Governor's term, = 


/ 


/ 


_ taken in by green plants in the form of 
nitrates, but that they can make use of 
it directly by absorbing ammonium 

‘ sulphate through the roots. In this way, 
. the old opinion that nitrates alone were 
available for absorption from the soil by 
plants has received considerable modi- 
fication, and it is the purpose of the 
present article to review investigations 
i that have been undertaken lately in 
connexion with the matter. 


~ Some of this work has been done at the 
Hawaii Agricultural Experiment Sta- 
tion, and is described in Bulletin No, 24 
of that Institution. In this, it is pointed 
out that the usual practice is to refer to 
the nitrogen in nitrates as being present 
in amore available form than that con- 
_ tained in ammonium sulphate, dried 
blood or hoofs and horns. As regards 
this, asis stated, while the application 
of nitrates is more economical and more 
stimulating to plant growth than that 
of ammonium salts, it is not a necessary 
consequence that nitrates are more 


‘are more readily assimilated than the 
_ naturally occurring ammonium com- 
* pounds. The difference between the 
behaviour of nitrates and that of ammo- 
nium salts of the latter are likely to 
ie ~ eause an unfavourable soil acidity, and 
_ the fact that the former are less firmly 
fixed in the soil, 

f easily taken up by plants. In connexion 
with the subjects, reference is made to 
the researches of Russell, Hutchinson 
and Miller, and to that of other observ- 
ers. The investigations of the experi- 
___ menters just mentioned, it may be said, 
___— receive special attention in the Agricul- 
: et News, Vol. IX., pp. 33 and 98. 


“Wes 
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Returning to the matter in the Bulle- 
tin mentioned, it is pointed out that the 
" ee useful means of investigating the ques- 
tion of the direct assimilation of ammo- 
nium sulphate, because little or no nitri- 


hey ihe 


fs fication can take place in them, in their . 


thy 


F -water-logged conditions, on account of 
_ the difficulty of the access of air; in fact 
" denitrification i is likely to occur, especi- 
ally as such soils often contain large 


819 


easily changed into proteids, or that they 


and therefore more e 


pr ‘soils on which rice is cultivated form a ' 
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quantities of organic matter which prob- 
ably tend to assist in dentrification. 
After shortly dsaling with past experi- 
ments that have been made in relation 
to nitrogen assimilation by rice, the 
Bulletin proceeds to describe manutial 
experiments with that crop that have 
been conducted at the Hawaii Experi- 
ment Station for the past two years. © 


On a field scale, the trials have shown 
that only slight effects were produced by 
the employment of nitrate of soda, 
either in one application before trans- 
planting, or applied at intervals during 
the growth of the crop. The results 
were different with ammonium sulphate, 
for its use gave considerable increases in 
the return, more especially from the 
single application. It is pointed out that 
the greater loss of nitrate of soda by 
leaching may contribute to this effect, 
but that it is unlikely that the condition 
was brought about solely through this 
circumstance, ‘for the yields from the 
single application of nitrate of soda were 
greater two times of the three than the 
yields from the repeated applications,’ 


The importance of deciding whether 
nitrates are carried out of the reach of 
the roots of the plants, and if they are 
lost to any great extent through denitri- 
fication, led to the making of pot experi- 
ments, with soil taken froma rice field 
after it had been aerated for a period of 
two months. In the trials each pot 
received the same amount of sulphate of 
potash and of superphosphate; the differ- 
ences of treatment were comprised in 
the employment of ammonium sulphate, 
sodium nitrate, calcium nitrate, magne- 
sium nitrate and soy bean cake, in quan- 
tities providing 0°6 grammes of nitrogen 
per pot. Tests made at intervals showed 
that nitrates were formed in all the 
pots, within five to ten days after water 
had been added and were present in the 
largest amount, by far, in pots contain- 
ing nitrates. In co case was the accu- 
mulation of nitrites greater than two 
parts per million of the irrigating water. 
As time elapsed the nitrate content was 
reduced to a low minimum, except where 
it was applied repeatedly ; whereas that 
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of ammonia was maintained. Consider- 
able increases in the ammonia content 
succeeded the use of ammonium sulphate 
or soy bean cake; but these were very 
small, with the application of nitrates. 
As regards the growth of the rice plants 
in the pots, the best results were obtain- 
ed where ammonium sulphate was used ; 
those from soy bean cake were inter- 
mediate between the returns from the 
no-manure series and the ammonium 
sulphate series; there was only a slight 
increase of growth with calcium and 
magnesium nitrates. Lastly, with res- 
pect to this series of experiments, the 
kind of manure used had no great effect 
ou the percentage of nitrogen in the 
straw and grain. 


Further experiments were made in 
flasks, in order to determine whether 
the loss of nitrates was due to denitri- 
fication or absorption by the rice plauts ; 
they showed that the former was the 
operating cause, and from a_ practical 
point of view, that nitrates do not form 
a suitable manure for rice. The investig- 
ation was supplemented by trials with 
sand cultures, both wet and dry, to 
determine if nitrogen as ammonia is 
capable of supplying all the require- 
ments by rice in regard to that element, 
and what behaviour is shown by this 
plant when nitrogen is only available as 
nitrates. In the result, it was shown 
that ammonium nitrogen is sufficient 
for the vigorous growth of the plant, 
except in the case of ammonium nitrate, 
while where the soil was kept wet, 
nitrate of soda completely failed to 
bring about any growth of the rice. 
Where the soil was not saturated with 
water, similar results were obtained, and 
in both cases interesting observations 
weie made with nitrates other than 
sodium nitrate. It should be mentioned 
that preliminary work with rice in sand 
cultures demonstrated that the presence 
of five or more parts of nitrates per 
million of irrigation water was usually 
fatal to the plant. 


In the discussion of the results of the 
experiments, itis pointed out that the 
conversion of nitrates into proteids is 


820 


essentially a reduction process ; 3: thee 
nitrates as such do not occur to any con- 

siderable extent in plants; and that 
proteids, whatever their source, do not 
contain nitrogen derived immediately 
from nitrates but from ammonium com- 
pounds. Itis thus to be concluded that 
the nitrogen contents of plants is likely 
to be greater when they are supplied 
with ammonium salts than when they 
are given nitrates, and this conclusion is ; 
supported by the work of Russell, 
Hutchinson and Miller, as well as by the 

results of the investigations under 

review. In this connexion the interest- — 
ing suggestion is made that the circum- 

stance that rice has been raised for 
centuries under conditions that preclude E 
to a large extent the formation of 

nitrates, has to a great degree caused it : 
to lose the power of reducing nitrates 
eventually to form proteids. This sug-- 4 
gestion is to be made the subject of - 

further investigation. 


It may be stated shortly that the 
result of the work to which attention is 
given has been to show that ammonium 
sulphate is of the greatest use as a 
manure for rice in wet cultivation, while 
nitrate of soda produces little or no 
effect ; that soy bean cake is useful, but 
inferior to ammonium sulphate in this 
connexion; that denitrification takes 
place in paddy soils, causing the form- 
ation of nitrates, and possibly the loss of 
free nitrogen; that in submerged rice 
soils the formation of ammonium salts | 
occurs to a considerable extent; that the 
provision of nitrate as the only source 
of combined nitrogen, for rice plants, : 
gives unhealthy and stunted growth; 
that the greater the presence of nitrates 
the greater is the extent to which 
nitrites are formed, and that this may 
reach such a degree as to injure the rice ; 
and that the failure of rice properly *] 
to assimilate nitrates is probably due — 
to a lack of nitrate-reducing enzymes, 7 
caused through the non-use of these 
over a long period of time. x 


For the agriculturist, the matter of — 
practical importance is that ammozium — 
sulphate and organic nitrogenous bodies — 


are preferable to nitrates in paddy 
cultivation. For the investigator, the 
suggestion arises regarding lines of re- 
search for the purpose of enquiring 
further into the forms in which nitrogen 
is assimilated directly by plants. 


SUGAR-CANE IN INDIA. 


By J. WALTER LEATHER, PH.D., F.I1.C., 
Imperial Agricultural Chemist. 


(From the A griculéural Journal of India, 
Vol. VI., Part III., July, 1911.) 


INDIA IS IMPORTING MORE THAN HALP- 


A-MILLION TONS OF SUGAR ANNUALLY. 


This statement will sufficiently indi- 
cate the object of the present article. 


It is not merely that the above indic- 


ated quantity is large, but it is also one 
that is constantly increasing. Twenty 
years ago India purchased 100,000 tons 


of sugar; ten years ago the import had 


5 i %, g x 
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risen to 300,000 tons; now it is in excess 
of 600,0C0 tons. The fact is all the more 
striking when it is recollected that India 
produces more sugar than any other 
country, the estimated production being 
about three million tons. Two questions 
at once occur to the mind, which are :— 
(i) Is the transaction a sound one? and 


‘(ii) Can it be avoided ? 


The reply to the first of these is, I 
think, both simple and definite, During 


‘the last twenty years the cultivated 


area has increased by about 21 million 
acres, which area has been utilised for 


_ the expansion of the wheat, cotton, oil 
veh seeds and food-grain crops; at the same 


time there has been no corresponding 
increase in the sugar-cane area, which 


‘has in fact suffered some slight decline. 


These facts are demonstrated by the 

following statement * :— 

STATEMENT OF AREAS IN BRITISH INDIA. 
(Millions of Acres.) 


= 2 a 2 

Sule pe 
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nda } BP ae ie) mM 
_ Average of 5 years 

1894-95 to 1898-99. ... 191 19°6 9:4 126 2:8 
Average of 5 years 

1899-1900 to 1903-04., 198 19°8 10°2 126 2:5 
Average of 5 years 

1904-05 to 1908-09. 212 22:0 13°4 13°4 2-4 


i Agricultural Statisties of British India. 
41 \ 
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As a business transaction the posi- 
tion is perfectly sound; for it is clear 
that under present conditions it pays 
the Indian cultivator better to grow 
other things than sugar and to purchase 
the latter. It is an example on a very 
large scale of what happens in the case 
of many districts on a much smaller one, 
some of which never grow any sugar 
at all, but always purchase what they 
require. 


But when we turn to the second ques- 
tion and consider whether India can 
avoid purchasing these large quantities 
of sugar, the answer is by no means 
simple. In one sense the position can 
be defined, for it is evident that it will 
only pay the cultivator to grow more 
sugar if (i) its price rises, or (ii) the 
crop can be raised more cheaply, or 
(iii) more sugar can be produced per 
acre, or naturally if a combination of 
these conditions can be realised. Re- 
garding (i) it is highly improbable 
that any rise in price will occur. Itis 
true that the world’s demand for sugar 
constantly increases, but the future 
of sugar may be expected to be similar 
to its past, and it will be produced 
more andmore cheaply. There is, how- 
ever, one important point which deserves 
mention here. Whilst it. may be ex- 
pected that sugar will become cheaper, 
there will be a limit to such fall in 
price, because there is no probability 
that all the other sugar-producing 
countries could together supply India’s 
whole demand. The latter is about 3'5 
million tons. At the same time, even 
supposing one million tons were im- 
ported, this would be no reason for 
assuming a rise in the price. Also in 
respect of condition (ii) which implies 
cheaper labour, there is no probability 
of this being realised; wages will rise 
and agricultural machinery has not so 
far helped to decrease the labour bill 
for cultivating or harvesting the sugar- 
cane crop. At the same time there is 
some evidence that the cost of cultivat- 
ing an acre of cane in India is high. 
Hadi estimates this at about Rs. 65-80 
per acre. It is not easy to compare 
accurately the cost of cultivation in 
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other countries, but so far as I am 
able to do so, the {following may be 
given. Cuba, Rs. 100; Louisiana, Rs. 26; 
Java, Rs. 30. The Cuba estimateis based 
ona production of about 30 tons cane 
per acre. But if the cost in India is 
really greater than in Java, it is difficult 
to see how it can be reduced. The 
solution of the difficulty clearly depends 
on condition (iii), and if India is to avoid 
her current very large sugar bill, she 
must increase the outturn per acre and 
extract a larger proportion of the sugar 
which is in the cane... 


It will probably be best to consider 
first the question of extracting a larger 
proportion of the sugar from the cane. 
It is well known that the amount of 
juice expressed from cane depends on 
the efficiency of the mill. We are not 
considering here whether one sort of 
cane will yield more juice than another, 
but purely the outturn of juice from 
any cane when crushed by good and bad 
mills respectively. The best mills are 
no doubt those which are working in 
the large factories. Here the presence 
of the engineer secures that the mills 
are kept in good repair, and over and 
above this, the cane passes from the first 
mill along a ‘‘feeder” to a second mill, 
and is on the way wetted with water, so 
that a further quantity of juice is 
obtained, albeit much diluted; and this 
process is repeated athird time in the 
most modern factories. Passing from 
this in the downward scale, we have 
power-driven mills badly cared for, the 
small iron bullock-driven mills so largely 
used by the cultivator, and finally the 
old: wooden mills of various patterns 
which have practically disappeared in 
India. Comparing the small bullock 
power iron mill which has come into 
such general use in India during the 
last twenty years, with the best steam- 
‘driven mills, it is quite easy to argue 
that the latter will extract much more 
sugar from cane than the former. If both 
are in good repair, it is probable that the 
steam-driven mill wlll extract from one- 
eight to one-fifth more. With the aid of 
the best mills, with double and treble 
crushing 90 to 94 per cent. of the juice is 
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olitained: from eta we may idedaes 


the following. It is usual to obtain 


from the thick varieties of cane grown 
in Southern India 70 per cent. juice, the 


total being about 90 per cent. in the cane, 
A steam-driven mill of good type with 
double or treble crushing will not extract 
more than about 80 per cent. From the 
thin canes containing about 85 per cent. 
juice, a good pattern bullock-power mill 
will extract 60 per cent., whilst a steam 
power mill would extract about 79 per 
cent. Unfortunately the small bullock- 
driven mill is often at a disadvantage for 
want of being kept in good order. For 
example, in a test made by Mr. Mollison 
some years ago at Dharwar one iron mill 
expressed one-sixteenth more juice than 
another pattern, and Khan Bahadur Md. 
Hadi quotes cases in which a well-made 
mill extracted from one-tenth up to one- 
fifth more juice than mills found in 
villages. Again, Mr, Moreland has stated 
that the examination of the stock of 


mills in one sugar centre revealed the 


fact that not one was fit for use, and the 
same was found in another large tract 
of country, and he adds ‘‘ata very low 
estimate I believe that the effective 
yield of juice per acre could be increased 
by 10 to 15 per cent. if efficient mills were 
procurable.” In fact, one of the chief 
defects of the small mill is the difficulty 
of maintaining such a very large number 
in good working order. 

Adding to defective working the fact 
that the best of these small iron mills 


could not compete with the best power 


mills in which the cane is ‘‘ double” 
crushed, one is apt to assume that, were 
all India’s cane crushed by the latter, an 
increased yield of something like one- 
fifth more sugar would result. And one- 
fifth more sugar is equivalent to India’s 
imports! But such an estimate over- 


looks one or two features which con-- 


siderably modify it. Inthe first place, 
all the cane of India will not, in our 


time, be crushed by the best power mills. — 
Circumstances are generally opposedto 


such a huge change. Then, secondly, 


power mills are not necessarily better 
For instance, 
at the recent Exhibition at Allahabad — 


Pra 


than the small iron mill. 


© Apri, 1912. 


_ Mr. Noel-Paton 


driven factory offe1s. 


- erushing there may be 


one of the latter type beat several power 


mills in open competition, though it 
must be here noted that the latter were 
only “single” crushers; that is, the 
begass was not treated with water and 
then again crushed, asin the more perfect 
types. Thirdly, very large quantities 
of cane are required to feed a good 
steam-driven mill, and this means al- 


~ most necessarily a serious delay after 


cutting the cane before it is crushed. 
for instance, cane has to be brought 
some 40 or 50 miles by rail at the present 
time to some of the mills in India, and is 
certainly not crushed before the second 
or third day after being cut in the field. 
in his valuable paper 
‘© Notes on Sugar in India” places great 
weight on the importance of this factor. 
‘Cut cane suffers depreciation if not 
-erushed within twenty-four hours, But 


he errs when he attributes (p. 88) to the 


general Indian practice, loss trom this 
cause. One of the great advantages of the 
present system in India is that the cane is 
cut only as it is required, and hence does 
not suffer from this source of depreci- 
ation. Indeed loss of sugar from this 
cause would have to be set against the 
‘various advantages which the steam- 
In any case, 
whatever extension of steam power 
U in the near 
future, it is certain that. this will not 
make any large difference in the amount 
of sugar which is obtained from the 
cane grown. 


So long as the greater part of the 
people of India are satisfied with gur, 
its production is neither a loss nor a dis- 
advantage, but rather the _ reverse, 


Wy: because both in the sense of a sweetmeat 


as also in that of a food-stuff the 


_ molasses included inthe gur is just as 


valuable as the cane sugar. An increase 
in the number of factories in India is no 


_ doubt desirable in order to supply a part 


at least of the demand for white sugar, 


_ but they will not be a means of increas- 
ing the sugar production in any marked 


iy ‘degree. If the production is to increase, 


- it must by means of (i) a larger outturn 


of cane per acre, (ii) the cultivation of 
cane yielding moresugar at the mill, and 
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(iii) an extension of the area under cane, 
and the problem is largely independent 
of whether the cane is crushed by the 
cultivator or goes toa factory. In ap- 
proaching this subject itis well to com- 
pare the outturn of sugar per acre which 
is realised in different countries; Java 
seems to head the list with an average 
of 3 to 4 tons per acre ; Demerara, Mauri- 
tius and Queensland produce rather 
under two tons, Coming to India we 


have -— 
Bombay 2°5 tons per acre, 
Madras 19 ,, “A 
Eastern Bengal and 

Assam 105: 5, 5 
Bengal EEK PR 0 a 
United Provinces... °8 ,, + 
Punjab... Ber OSO iy lis ” 


‘Although these figures for the several 
countries are not strictly comparable, 
because ‘‘sugar” in countries outside 
India means more or less refined sugar, 
whilst in India it means gur, they are 
nevertheless useful for our purpose. 


Firstly, they show how much more is 
obtained per acre in most countries than 
in India. It seems certain that, so long 
as the disparity is so great as it is, so 
long will these other countries be able to 
produce sugar cheaper than India can. 
That is not principally due to the central 
factory system is certain. The figures 
represent principally differences in the 
field. 


Then, secondly, considerinz the Indian 
outturns, itis evident that the tropical 
parts of India produce considerably 
more sugar than the United Provinces 
and the Punjab. Andin this lies prob- 
ably one of the ‘“ keys” of the situation. 
Itso happens that by far the greater 
part of India’s sugarcane area lies out- 
side the tropics, and concurrently a 
considerably lower yield per acre is 
realised. The question then arises, is it 
reasonable to expect that these sub- 
tropical countries can ever produce such 
yields as the tropical countries do ? And 
here let it be noted that India’s cane is 
not of low quality inso far as propor- 
tion of sugar in the juice is concerned. 
Average cane-juice in Java contains 


Edible Products. 324 


from 15 to 17 per cent. of sugar, which is 
certainly not higher than that of Indian 

‘cane. These figures will appear low to 
some readers. It is quite true that some 
cane grown in Java is xicher than this, 
and runs up to as much as 20 per cent. ; 
but this is likewise the case in India. 
The defects of the Indian crop are (i) 
small weight of cane per acre, and (ii) a 
high proportion of fibre in the cane, 
which causes, especially in single crush- 
ing a low yield of juice, 

The production of more cane per acre 
and of cane yielding high proportion of 
juice, containing high proportions of 
sugar, are subjects well understood, but 
the solution of the problem in India is 
not by any means a simple one. The 
United Provinces include more than 
half the sugarcane area, and the visitor 
from other cane-growing countries is at 
once struck by the small thin canes 
which are nearly universally grown. 
Why grow such cane, a cave indeed 
which contains a high proportion of fibre 
and consequently yields less juice to the 
mill? Asamatter of fact, the general 
growth of these thin canes is not due 
to mere ignorance on the part of the 
cultivators. Thick canes of better 
quality are grown in small quantity 
very widely throughout the Province 
and are called Poundas, which are, how- 
ever, generally sold for chewing, and 
only in the Meerut Division is a moder- 
ately thick cane crushed for sugar 
manufacture. Why is this the practice ? 
One reason given is that the Poundas 
are not ‘‘sweet,” that is, the juice is 
said to contain a low proportion of cane 
sugar. Such evidence as we have does 
not support this argument, Even if 
the Ukhs are somewhat sweeter, they 
contain less juice. Assuming for ex- 
ample that the juice of the Ukhs con- 
tains on the whole 17 per cent. sugar, 
whilst Poundas contains 15 per cent., 
then since the Ukhs yield about 55 per 
cent, juice and the Poundas 70 per 
cent. juice at the mill, 100 pounds of 
Ukh cane will yield 17 x 55 = 9°85 pounds 
of sugar at the mill, whilst 100 pounds 
of Pounda will yield 15 x 7 = 105 pounds 
of sugar. Other reasons are that the 


Poundas are more liable to disease aud 
are more freely attacked by jackal and 


pig. Also, they have not generally 
tillered so wellin Behar as they do in 
Southern India. 


A first consideration towards the 
improvement of cane as a sugar producer 
is the cultivatio: of a cane which will 
grow well in the particular locality. 
Nothing has been more striking when 
attempting to improve the yield of cane 
than the sensitiveness of newly-intro- 


duced canes to novel environment. This — 
is, of course, well known, but perhaps — 


generally realised. For example, two 
varieties of cane were obtained from 
Mauritius in 1894 for growth at Poona. 
In respect of weight of cane they did 
well, but instead of yielding juice con- 
taining 18 per cent. sugar as had been 
expected, they only contained some 10 
to 12 per cent. They only slowly im- 
proved. Similarly canes brought from 
Poona, from Burdwan and from 
Saharanpur to Cawnpore in 1897 grew 
very defectively. At Pusa, too, many 
of the varieties which have been obtain- 
ed from other parts of India have failed 
to do well. At the same time, and con- 
versely, some have done well, and have 
yielded good crops of sound and rich 


cane, though subject to disease in certain 


years. Curiously, too, among those 
that grew well at Pusa were the two 
Mauritius canes from Poona which did 
so badly there at first.. These yielded 


juice containing 18 to 20 per cent. of 


sugar. 


Thus it follows that when attempting 
to improve the cane of a district, a most 


labourious piece of work is involved, 


extending as it must do over a number 
of years, in order to ascertain what 


varieties from other parts may do better — 
Again, what is 
ascertained to be the best cane at one — 


than the local one. 


Experiment Station is not necessarily 
applicable to a whole Province. Owing 


to differences of soil and climate each — 
sugar-growing Province in India would ~ 
require several sugar-cane stations in 
order to make the work at all com- — 
Aud the work cannot be much — 

some — 


plete. 
abbreviated, excepting that in 


£ 


§ 


\a 


) 
% 
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parts, more particularly the tropical 
parts of India, the varieties already 
grown are of a high quality. 


This is the line of investigation adopt- 
ed by Mr. Clarke, Agricultural Chemist, 
United Provinces, and is one of the 

most important that can be followed. 


Another means of increasing the out- 
turn of sugar per acre is by liberal manur- 
ing. Itis unnecessary to say that the crop 
responds to liberal manuring. It is not, 
however, the case that the cane land is 
not manured in India. Probably no 
crop is. treated more liberally than is 
the sugar-cane cropin respect of good 

cultivation and manure, In some parts, 
notably the Deccan districts. very liberal 
quantities of manure are used, and it is 
here that the outturn is very high. In 
most parts, especially the United Pro- 
vinees and the Punjab, the quantity of 
manure employed is certainly small. In 
fact in this respect the crop suffers like 
all others in India. At the same time it 
would be a mistake to suppose that by 
liberal manuring the outturn can be 
increased one hundred per cent, Some 
experimerts were made at the Cawnpore 


farm between the years 1897 and 1903 . 


with the object of trying to obtain there 
as large outturns as are commonly ob- 
tained in the Deccan. These showed 
that the heaviest crops raised were not 
one-half as large as those obtained in 


_ the Deccan, and moreover some of the 


cane, more especially the thin ‘ Ukhs,” 


_ suffered depreciation in quality. Moder- 
ate allowances of manure would no 


doubt be of advantage, but to employ 


_thelarge quantities which are used in 


Southern India would probably do harm. 


‘Passing from these considerations re- 
garding the increased yield of cane in 
areas already under the crop, to the 


- question of a possible extension of “rea, 


we meet with two facts. The one is that, 
despite the constant increase of total 
cultivated area large increase of imports, 
and increased price of gur, there has 
been a contraction of area under sugar- 
cane, The three five-year averages 
which I have quoted indicate a contrac- 
tion of some 400,000 acres in fifteen years, 
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the outturn is large. 
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Statistics are perhaps not altogether 
reliable in such cases. For instance, the 
contraction in the United Provinces in 
1910-11 in comparison with the previous 
five years is some 200,000 acres, but so 
recently as 1907-08 this Province grew 
the largest area of the last twenty years. 
On the other hand, the Punjab crop of 
1910-11 was one-third greater (more than 
100,000 acres) than the last five years’ aver- 
age, but the latter included two crops 
very much below the average. At the 
same time there is, I know, a general 
feeling of anxiety in regard to the 
United Provinces crop, for if it is not 
contracting, it is certainly not expand- 
ing. In Bengal, too, which includes the 
second largest area, the answer is even 
more definite, It seems then unreason- 
able to hope for any large expansion in 
this part of India. Other crops pay the 
cultivator better. 


One of the most curious facts in rela- 
tion to India’s sugar-cane area is that 
it is nearly entirely situated outside 
the tropics. How comes it that the 
country which produces more sugar than 
any other should grow the crop in the 
more temperate parts, whilst nearly all 
the rest of the world’s cane is grown in 
the tropics? Itis certainly not because 
As already demon- 
strated, this is far below the tropical 
average. The explanation is probably 
two-fold. Firstly, the Indo-Gangetic 
alluvium is a soil which possesses an un- 
usual fertility; a fertility probably 
largely due to its water-holding capacity, 
A crop can exist in it through the hot 
weather when it would fail in most soils, 
Secondly, and probably principally, the 
facilities for cheap irrigation have been- 
greater in the United Provinces than in 
other parts, The canal-irrigated area 
has always been large, and where depend- 
ence has been on wells, the sub-soil 
water is near the surface. There is also 
some support to this explanation in the 
fact that the Punjab is the only pro- 
vince in which a distinct increase of 
area under cane has occurred in recent 
times, and this is the province which has 
had a large increase of canal irrigation. 
But is it not a fundamental mistake for 
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India to grow most of her cane in those 
parts where the outturn per acre is 
necessarily so much below that of com- 
peting countries? The fact of it being 
so at present is not a complete answer. 
One might have hoped that with the 
increased irrigated area in Madras, some 
sign of an increased area under cane 
would. become evident, but apparently 
her people find it pays better to grow 
cholum (Andropogon Sorghum). East- 
ern Bengal is again another Province 
possessed of a climate more in accord- 
ance with the requirements of the cane 
crop, but here jute holds the *‘ field.”* 


But if, for one reason or ancther, it 
pays the Indian cultivator better to 
grow other crops than cane, why should 
not Burma make an attempt to com- 
plete with Java and Mauritius? The 
climatic conditions are there more nearly 
akin to what is required. The dry 
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Aah 
Temperature § A.M. ° F. 76 79 
Kelative Humidity 8 A.M. 47 50 

Calculated water transpired by 
crop of 20 tons cane per acre...| °3’ | 4°0" 


Total eel ‘ 
Thus, owing largely to the low humid- 
ity and high temperature during April, 


* Since writing this article I hear from Mr. 
Meggitt, Agricultural Chemist, Eastern Bengal 
and Assam, that he can grow very heavy crops 
of cane at Jorhat, and that there are large areas 
in Assam which are available and suitable, both 
as regards soil and climate, for the crop.—J, W.L. 
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“hot-weather” as it is understood in ~ 
the Gangetic Valley is absent. In its 
place is a heavy rainfall distributed 
throughout the months of April to 
November; the temperature is consider- 
ably more uniform and does not reach 
the high figures so common to the United 
Provinces; at the same time the humid- 
ity is considerably higher. 

These climatological features are much 
more in accord with the requirements 
of the sugarcane. The hot weather of 
the United Provinces occasions an ex- 
cessive transpiration of water, In some 
recent work on this subject at Pusa, 
we found that the curve representing 
the water requirement of sugarcane 
was as illustrated in the chart B, 


whereas in a humid climate it would 
have been more like that in chart A. 
We may put the matter in figures 
thus :— ty 


water requirement was considerably 
greater than would have been the case 
under more moderate conditions. The — 
water indicated in the statement is that - 
actually transpired by the plant, in 

addition to which there will be a further — 
considerable quantity which is simply - 
evaporated from the soil. is 
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: But in any case it must, I think, be 
accepted that so long as India’s prin- 
cipal sugar-cane area lies outside the 


_ tropics, so long will the yield per acre 


remain far below that of the other 
principal producing countries. 


CULTURAL DIRECTIONS FOR 
PAPAYA (PAPAW). 


By P. J. WESTER, 
orticulturist, Bureau of Agricul- 
ture, Manila. 


(From the Queensland Agricultural 
Journal, Vol. XXVIII., Part 1, 
January, 1912. ) 

‘The Philippines Bureau of Agriculture 
has issued the following directions for 
growing papaws, which should prove of 
interest and be useful to growers of this 

delicious fruit in Queensland :— 
Seed Bed.—The seed bed should be 


prepared by thoroughly pulverising the 


soil by spading or hoeing the ground 
well, and the clearing away of all weeds 
and trash. Sow the seed thiniy, about 


 1to2centimeters apart, and cover the 


seed not more than 1 centimeter with 
soil, then water the bed thoroughly. In 
the dry season itis well to make the 
seed bed where it is shaded from the 
hot midday rays of the sun under a 
tree; orit may beshaded by the erec- 


tion of a small bamboo frame, on the top 


of which are placed grass or palm leaves. 
Ifthe seed is planted during the rainy 
season, a a shed of palm leaves should 


always be put up over the seed bed to 
protect the seed from being washed out 


_ and the plants from being beaten down 


; 
ae 


ve by the heavy rains. 


Transplanting.— W hen the plants have 


attained a height of about 7 to 10 centi- 
meters, they are ready to be trans- 
planted to the place where they are 


intended to grow. 

Unless the transplanting has been 
preceded by a good rain, the plants 
should be thoroughly watered before 
they are removed from the seed bed. In 
order to reduce the evaporation of water 
from the plants until they are well 
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established in their new quarters, about 
three-fourths of the leaf-blades should 
be trimmed off. 


In transplanting, take up the plants 
with so large a ball of earth that as few 
roots are cut or disturbed as_ possible. 
Do not set out the young plant deeper 
in the new place than it grew in the 
nursery; firm the soil well around the 
roots, making a slight depression around 
the plant, and water it thoroughly. 


In order to protect the tender plant 
from the sun until it is established, it is 
well to place around it a few leafy twigs 
at the time of planting, It is well to 
set out three plants to each hill, and, as 
the plants grow up and fruit, to dig out 
the males or the two poorest fruiting 
plants. 

If the plants cannot be set out in the 
field at the time indicated, transplant 
them from the seed bed to a nursery, 
setting out the plants about 20 to 30 


centimeters apart in rows a meter apart, 


or more, to suit the convenience of the 
planter. While the best plan is toset 
out the plants in the field before they 
are more than 30 centimeters (12 in.) tall, 
the plants may be transplanted to the 
field from the nursery with safety after 
they are more than 1°'5 meters (59 in., 
say, 5ft.) high, provided that all except 
young and tender leaf blades are re- 
moved, leaving the entire petiole or leaf 
stalk attached to the plant; if the petiole 
be cut close to the main stem, decay 
rapidly enters it. If the entire petiole is 
left, it withers ard drops and a good leaf 
scar has formed before the fungi have 
had time to work their way from the 
petiole into the stem of the plant. 


Treatment of Old Plants.—When a 
plant has grown so tall that it is difficult 
to gather the fruit, which also at this 
time grows small, cut off the trunk about 
75 centimeters (28 4/5 in.) above: the 
ground. A number of buds will then 
sprout from the stump, and will form 
several trunks that will bear fruit like 
the mother plant in a short time. These 
sprouts, except two or three, should he 
cut off, for if allare permitted to grow 
the fruit produced will be small. 
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Seed Selection.—Seed should be saved 
from the best fruits only. By this is 
meant not so mucha large fruit as one 
that is sweet and well flavoured, with a 
small seed cavity and few seeds; oblong 
fruits should be preferred to roundish 
ones in saving seed, as they grow in 
plants having both stamens and pistils 
in the same flower; and these being, 
very largely, self-pollinated, the seeds 
produced from such flowers are more 
likely to reproduce their kind than the 
seed from roundish, melon-shaped fruits, 
which mostly grow on female plants. 


All male plants should be destroyed 
wherever they appear, as not only are 
they unproductive but their pollen 
being carried to the fruiting plants they 
tend to produce degenerate plants when 
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on plants growing in the vical of fist : ee 


male plants. 


There is no need to fear that the other | 


plants will not fruit if the male papayas 
are destroyed, for the reason that there 


are always plants about having perfect © 


flowers, and which provide sufficient 


pollen for the fructification of the female - 


plants. This applies particularly to the 
Hawaiian papaya. 

General Remarks.—The papaya _ is 
very impatient of water standing around 


the roots, and should be planted only on 


well-drained land; being easily injured 
by strong winds, it should be planted in 
sheltered situations. 


Keep the land clean of anaes and the 
plants well mulched. 
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METHOD OF RE-AFFORESTING 

THE PLAIN AREAS OF BLACK 

COTTON SOIL IN THE BELLARY 
DISTRICT. 


(From the Indian Forester, 
Vol. XXXVII., No. 12, December, 1911.) 


There are two ways of working black 
soil. Oneis sowing on moulds and the 
other sowing in furrows. made by iron 
ploughs and levelled with a _ heavy 
guntika. 

1. Preparation of Mounds.—In my 
range I tried sowings on mounds 12’ x 4’ 
x 14’ each in rows 9’ apart. The seeds 
sown were chiefly Babul, Nim (Melia 
indica), Albizzia Lebbek, and Tamarind. 


Melia indica, Babul and Tamarind 
germinated well over 95 per cent. of the 
mounds, and have grown from 9’ to 
13’ before the winter. During the winter 
and summer the mounds were found 
to crack. Steps were taken to fill up 
the cracks with earth dug from the 
trenches around the mounds. Several 
of the seedlings were found dead before 
the ensuing rainy season. Those that 
escaped the drought of the first summer 
are growing well, and the greatest height 


attained by seedlings in one year was 
Nim 43’, Babul 3’, Tamarind 1’. The re- 
sults of this operation show 50 per cent. 
of the mounds successful. The cost of 
carrying out mound sowing was Is. 7-2-0 


per acre as per details shown below :— 


Rs, a. p. 

Preparing 180 mounds per acre, 
at 6 pies per mound... 5 
Sowing seeds, per acre 2) 
Filling in the cracks, per acre ... 1 
7 


Total... 


2. The Second Method.--Last year I 
tried the second method of sowing seeds. 
I hadirou ploughing over 154 acres in 
four different reserves. 
employed is shown below. In order to 
eradicate mirth grass I engaged iron 


ploughs drawn by five pairs of good oxen 


or six pairs if the animals were weak, 


and had the land well ploughed and — 


then exposed for one month. 
Ithen got the ploughed area levelled 


with heavy guntikas and had the mirth — q 
grass collected and burnt. In the rains 


of June and July 129 acres of land so 
treated were sown with seed drills in 
furrows 6 apart. ‘Tamarind, 


The method | 


Melia a 


ets tnd Babul germinated densely 
over 86 acres. Elsewhere the growth 
was poor. 

In January, 1911, while inspecting Bad- 
nahal Reserve I found big cracks all 
along the furrows and saw the danger of 
the roots of the seedlings being exposed. 

Me BO prevent the seedlings from dying 
I at once had both sides of the furrows 
levelled with an ordinary guntika drawn 
by a pair of oxen and employed women 
coolies to add the loosened earth to the 
seedlings forming a ridge alony the 
furrows, This process successfully closed 

all cracks. Once again I had the sides 
loosened with guntikas to prevent the 
surface cracking during the summer. 
The seedlings were in January 6” to 9’ 
high. In March I found they had grown 
from 1’ to 2’ high; and on further inspec- 
tion on the 25th August I found they 
had attained a height varying from 

Ms 25.to 5, 

There are vot less than 1,500 seedlings 

AN per acre over 36 acres and 500 seedlings 

___ per acre over 9 acres in this reserve. 


: 
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The cost of the operations was Rs. 13 
per acre, Details are given below ;— 

Rs. a, Pp. 

Clearing shrubs and gribbing 


out stumps i OMG 
Iron ploughing 4 ae ay 
Levelling with heavy guntika...3 0 0O 
Sowing with seed drills Ot iO 

Loosening the soil with ordinary 

guntika and adding loosened 
earth i 2) Zien One © 
Collection of seeds, ate MO niatsy kU) 
13:1, OO 


In 15 acres of land ploughed with iron 
ploughs seeds were sown broadcast as 
an experiment. The results, however, 
are very poor, seedlings being very tew 
in number and unequally distributed 
over the area, 


The above operations have been carried 
on in Adoni Range, Bellary District, 
where the annual rainfall is 22 inches. 

S. THUMBOO NAIDU, 


Forest Ranger. 
Adoni, 30th August, 1911. 
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PELARGONIUM CULTURE, 


(From the Queensland Agricultural 
Journal, Vol. XXVIII., Part 2 
February, 1912.) 


Propagation by seed is the only way 

_ to raise superior varieties. The first and 
most important of their qualities is 
form; the next is substance; the next, 
ch size; and the last, colour. To these may 
be added habit and truss. Save seed 
only from such as possess already these 
points approaching perfection. In all 
attempts to hybridise, let the one to 
bear the seed possess the property of 
form. In order to obtain the other pro- 
perties wanting, cut off the anthers of the 
well-formed variety before the pollen- 

_ eases shed their contents, and the mo- 
ment the hybridising is performed, 
cover the fiowers with a close-fitting cap 
- ofafine muslin net to prevent insects 
from carrying strange pollen to the 
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stigma dusted with pollen from such 
varieties as have the desirable pro- 
perties. When the seed is ripe gather 
it carefully and divest it of its arils or 
feather-like appendages, wrap it upina 
paper, and keepitina dry drawerina 
cool room till spring. Sow it early in 
spring, and, if necessary, place it in 
gentle heat—a hot bed that has been at 
work for a few weeks will answer admir- 
ably. Sowin wide, shallow pots, well 
drained, in alight rich compost ; press 
the seed down gently, and cover it about 
a quarter of an inch. If the seed is 
good, it will quickly germinate, and 
should then be removed from the hot 
bed’ and placed upon a_ shelf in the 
greenhouse near the glass. Water very 
moderately, or the plants will be apt to 
damp off. As soon as the seedlings have 
made their second leaf, pot them off 
singly into 2-in. pots, in a compost of 
loam and leaf-mould in equal parts, with 
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a liberal addition of river sand, finely 
sifted. Replace them on the shelf, and 
shade for a time from the hot sunshine. 
The seedlings will soon fill these small 
pots with roots. They must then be 
re-potted into larger-sized pots, and 
subsequently be treated in the same 
way as those which have been propagated 
by cuttings. Keep them close to the 
glass, and give them abundance of air 
on all favourable occasions. As soon as 
the weather will permit, place them out 
of doors, upon a bed of ashes of sufficient 
thickness to prevent worms from enter- 
ing the pots. The situation should be 
an open one, the grand object being to 
ripen the wood and inducea stocky or 
bushy habit, so as to ensure their flower- 
ing the following season. The size of 
pots to flower them in need not be more 
than 44 in. When there is a fear of 
autumnal frosts, remove them into the 
greenhouse, and place them on a shelf at 
such a distance from the glass as will 
serve to keep them dwarf and bushy, 
There is no need to top them in the 
manner hereinafter recommended for 
plants raised from cuttings, the object 
being not to raise fine specimens, but 
to get them to flower as quickly as possi- 
ble in the following spring. 


By CUTTINGS. 


Cuttings may be put in and struck from 
July to September. The general time, 
however, is when the plants have done 
flowering and require cutting down to 
make bushy plants for the next season. 
The best place to strike the cuttings is 
in the bush house ina frame seton a 
spent hot bed, removing the soil and 
substituting a thick coat of cool ashes, 
and over thisa bed of dry sawdust in 
which to plunge the cutting pots. This 
dry sawdust serves to absorb the 
moisture in the pots and the necessary 
waterings. The best soil is pure loam 
mixed with silver sand. The most suit- 
able pot isone 5 in. wide at the top, 
The pots must be well drained with pot- 
sherds, and filled to the top with the 
prepared loam; it should not be pressed 
down too hard, but made firm enough to 
hold the cuttings fast. Another point is 
to useitin astate neither wet nor dry. 
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The side shoots which have not flowered 
make the best cuttings. These should be 
cut off close to the stem. Cut off the 
bottom leaves of the cutting close to the 
stem, leaving only two of the uppermost. 
Place the cutting in a shady place for 
about an hour to dry up the wound. 
Then put them in the prepared pots 
round the edge, inclining the leaves 
inward. When a pot is filled, give it 
a gentle watering. Then plunge the pots 
into the frame, and shade them from 
the sun or even: from light. Reduce 
the shade very gradually. The temper- 
ature should not much exceed 60 degrees 
Fahr. As soon as the roots are 1 in, 
long pot them off immediataly into 
the smallest 60-pots, which are generally 
about 2in. in diameter. A small addi- 
tion of well-decomposed leaf-mould may 
with advantage be mixed with the loam. 
When they are finished potting off, — 


give another gentle watering and replace - 


them in the bush-house until fresh roots 
are formed. Renew the shading, but 
disuse it as soon as it is safe to doso, 
and then give plenty of air (if in the 
propagating house) to prevent the plants 
being drawn up and becoming spindly. 
To cause them to become bushy plants 
furnished with branches close to the 
pots, nip off the top bud; the lower 


side buds will then break and push ~ c 


forth, and these must be again stopped 
as soon as they have made thin leaves. 
The plants will then be ready to receive 
a second potting, and should be removed 
into the open air. : 


The above remarks and directions, so 
far as cuttings are concerned, relate 
only to the so-called show varieties. 


There is another class of pelargoniums  _ 


which are designated fancy varieties. 
These are more difficult to increase by 


cuttings. Place the cuttingsin shallow 


pans, only 14in. deep, with a hole in 


the centre, in the usual loam and sand, 


placing them on the shelf or in the frame — 
in the bush-house on topsy-turned pots. 


If in the propagating house, place them 
The cuttings are — 
made very short with aportion ofthe — 
old wood at the bottom of each, Very — 
little water is given till the callosities 


close to the glass. 


~ 
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are formed, when it is given more freely, 
and then roots make their appearance, 
when they must at cnce be potted off 
and the usual] treatment followed. 


By Bubs. 


_Make a shallow pan for them by first 
putting in a portion of pure loam and 


‘sand, then a covering of pure sand 


alone; give a gentle watering to settle 
it, and then prepare the buds. ‘Take 
a shoot of moderate strength, cut off 
the leaves, but not quite close to the 
stem; then cut off the two lowest buds, 


leaving about a quarter of aninch of 


wood below each bud. After that, split 
the shoot containing the two buds down 
the centre. If the two buds are not 


; exactly opposite, but one a little below 


the other, the upper one must be 
shortened below the bud to the proper 
length. The upper cut should be very 
nearly close to the bud. Make a suffi- 
cient number ready at once to fill the 


pan or pot, and plant them, using a 


short blunt stick, a degree thicker than 
the bud cutting. Insert them so as to 
only leave the bud just above the sand. 
Plant them close to and round the edge 
of the pan, placing the cut side close 
against the pot, which will, of course, 
place the bud side inwards. Then fill 


‘up the holes with a little dry sand, and 


water gently again. Place them either 
in a propagating house or ina frame. 
Shade from bright sunshine in what- 
ever situation they are placed, and water 
as required, The buds will soon break 
and show leaves, shortly to be followed 
by a shoot. 


By Roots. 


Some kinds of Fancy Pelargoniums and 
most of the Cape original species are 


' difficult to increase by any of the above 


methods. In such cases there is left 
the mode of increase by cuttings of the 
roots, This is almost certain of success. 
Take an old plant, carefully shake off 
all the soil and cut the roots into short 
pieces, 
possible to each. Put each root cutting 
Singly into as small pots as they can 
be got into, leaving the top just visible. 
Place these in the house or frame appro- 


cold rains and early frosts. 


retaining as many fibres as - 
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priated to propagation; give a gentle 
watering, and shade effectually. New 
roots will soon push forth, and their 
shoots will appear generally in clusters. 
When that takes place, reduce the shade 
to give colour to the leaves and strength 
to the shoots. As these advance in 
growth, thin them gradually by slipping 
one or two off at a time, till finally 
they are reduced to one which is to 
form the future plant. As soon as this 
shoot attains the height of 2 or 3in., 
nip off the top to cause the side shoots 
to grow, and so form a neat bushy plant, 


CULTUR® OF ESTABLISHED PLANTS, 


Cut them down in January, and leave 
them ina cool pit. In eight or ten days 
after being cut down, and receiving 
moisture about the tops rather than 
among the roots, the pots may receive a 
fair watering—as much as will reach 
every good root. When the buds break 
gradually expose to the air. When 1 in. 
or soin length take the plants to the 
potting-bench ; shake the soil from the 
roots; examine and prune the roots a 
little; reshift into similar, or what, in 
general, will answer better, smaller- 
sized pots; place them again in the cool 
pit, and keep close until the fresh roots 
are running in the new soil, Then 
gradually expose them entirely to the 
weather, steering clear, however, of 
Plants cut 
down in January will require to he 
placed in blooming-pots at the end of 
April or May. Those cut down in 
February will not want re-potting till 
the spring of the following year, and 
then different successions of blooms may 
be expected. During the cold months 
the temperature of the pelargonium 
house should seldom be higher than 50 
degrees Kahr. In thecase of large plants, 
little stopping will be required after 
re-potting. Thinning instead will often 
be necessary, Hence old plants generally 
produce the earliest bloom, as every 
general stopping of the shoots, as well 
as every shift given, retards the bloom: 
ing period, 
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FORMALIN AND HOUSE FLIES. 


By EH. HRNEST GREEN, 
Government Entomologist. 


The use of Formaldehyde (or Formalin), 
as a deterrent against House Flies, has 
been recommended—from time to time— 
for come years. The simple exposure of 
dishes containing dilute formalin was 
said to drive away every house fly from 
the premises, and the success of this treat- 
ment has been vouched for by various 
persons. I must confess, however, that 
my own experiments with dilute formalin 
have been uniformly disappointing. 
Whether our Ceylon house fly is a more 
hardy race, or- whether our warmer 
climate has a weakening effect upon the 
acton of formalin, the fact remains that 
I have never been able to record the 
slightest success with this simple treat- 
ment. 


But if the house fly can be induced to 
swallow even a weak dose of formalin, it 
is certainly fatal to that insect. It does 
not find plain formalin and water suffi- 
ciently attractive: but formalin mixed 
with sugar or milk, in judicious propor- 
tion, is readily imbibed by flies—with 
fatal results. One method is to fill a soup 
plate with damp sand, place a disc of 
blotting paper on the sand, spread the 
paper with sugar, and sprinkle the sugar 
with dilute formalin—in the proportion 
of one part to twenty of water. As 
- commercial formalin is of the strength of 
only 40 %, this dilution represents a mix- 
ture of about 2%. 

The Journal of Economic Entomology 
for October, 1911, (Vol. 4, No. 5) publishes 
an article on ‘‘Kormalin for Poisoning 
House Flies,” by R. I. Smith, of the North 
Carolina Experiment Station. Mr. Smith 
set himself the task of freeing a college 
dairy from a plague of flies. Of the 
condition of affairs before the treatment 
he remarks :—‘‘ In the milk room the flies 
covered the walls and ceiling, and the 
straining cloth at milking time was actu- 
ally black with flies,’ He continues :— 
‘My first experiment proved successful. 


This was the addition of one ounce of 40 
per cent. formalin to sixteen ounces 
of fresh milk. This mixture was placed 
in four shallow tin plates and set on the 
floor of the milk room about 3 o’clock one — 
afternoon. The flies commenced to feed 
and die within a few minutes, and conti- 
nued to die rapidly even while the even- 
ing’s milk was being brought in and 
strained. These plates of poison were 
left over night, and the milkers advised 
me that the flies were feeding greedily 
the next morning soon after daylight. 
The dead flies, swept up about 8 a.m., 
measured about one pint, representing 
fully 5,000 flies.” 


‘“‘This experiment was repeated for 
three successive days, and about one pint 
of dead flies were swept up every morn- 
ing. In addition to the flies actually 
secured, many dropped dead outside the 
windows.” 


‘““My next experiment was to use a 
mixture of half milk and half water 
instead of whole milk. Formalin was 
added in the same proportion, one ounce 
to sixteen ounces of diluted milk, This 
proved to attract the flies as well as 
the whole milk.” 


‘‘Several variations in the proportion 
of formalin and milk were tested, but 


my conclusion is that the use of one ~ 


ounce to sixteen is most effective. The 
following method of stating the formula 
has been used for newspaper articles, in — 
order that every housekeeper can pre- — 
pare it easily :—One ounce (two table- 
spoonfuls) of 40 per cent. formalin; six- 
teen ounces (one pint) of equal parts milk 
and water. This mixture should he ex- 
posed in shallow plates and by putting a 
piece of bread in the middle of each plate, 


it furnishes more space for the fliesto 


alight and feed, and in that way serves 
to attract a greater number of them. 
Whole milk can be used, but thediluted 
milk seems to be just as successful.” : 


‘“A very conclusive test of the effici- 


ency of the above formalin mixture was — 


made ina large calf barn where flies were j 
extremely numerous, Six plates of the 
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mixture were placed in the passage way 
between the stalls. This passage way is 
about six feet wide and thirty feet long. 
The poison mixture was exposed at 12 
o’clock noon, and left until 8 o’clock the 
next morning. The dead flies when swept 
up measured three quarts, and certainly 
one-half as many died in the stalls on 
each side. I estimated that we killed 


_ between forty and fifty thousand flies in 


twenty hours by this experiment,” 


~ * At the writer's suggestion many 
housekeepers have used the formalin as 
recommended above, and several have 
reported the killing of flies by the pint 
and quart, A gentleman in charge of a 
farm, where a large horse barn is main- 
tained, tells me that he poisoned a gallon 
of flies the first day he tried the mixture. 


- This statement was vouched for by other 


“witnesses in whom I have perfect confi- 


dence.” 
**A good place to expose the formalin 


- mixtureis on the front and back porches, 


where flies arefrequently numerous, and 


waiting to enter when the doors are 


opened. I know of several people who 
have used it successfully in this manner,” 


*Wheuse of the formalin-milk mixture 


-in dwelling houses has not proved so 
- successful, except in unscreened kitchens 


of dining-rooms.” 

“This poison was tested in the large 
College mess-hall---where over four 
hundred students can be seated, result- 
ing in practically cleaning up all the flies 
in two days. Previous to that time the 


steward had been using tanglefoot fly 
paper, often having as many as thirty 


sheets exposed, Fully that number were 
present when the formalin was used, but 


‘in spite of them the flies were numerous.” 


Ihave satisfied myself, by actual ex- 
periment, that our Ceylon fly is not proof 
against this mixture. Sweetened con- 


_ densed milk was employed in place of 


fresh milk, and proved to be very 
attractive. Hlies that fed upon this 


mixture died very qe en a 


Within two minutes. 

Though so rapidly fatal to house flies, 
formalin mixed with syrup was eaten by 
various kinds of ants with impunity, 
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Ants that had partaken freely of poi- 
soned syrup were still alive and appar- 
ently in good health after twenty-four 
hours. 


In recommending this treatment I wish 
it to be clearly understood that it should 
only be accessory to measures of strict 
cleanliness. Flies breed in filth, and 
where filth is allowed to remain fresh 
broods of flies will constantly replace 
the victims of the poison. The formalin 
treatment is merely a palliative to des- 
troy existing flies in a building, 


SECOND INTERNATIONAL CON- 
GRESS OF ENTOMOLOGY. 
OXFORD, 1912 (5TH-101TH AUGUST). 

The First International Congrees of 
Entomology, held in Brussels cn August 
1st-6th, 1910, was an unqualified success. 
It was well supported by Hntomologists 


of all countries, both theoretical and 
practical, andalso by many Governments 


and institutions, which are at last 


beginning to realise the profound im- 


portance of this science in Medicine and 
in Agriculture. 


The Membership was nearly 400, and 
upwards of 300 actually attended the 
proceedings. 


The results of the deliberations are 
being published in two volumes (im- 
perial octavo), the first being devoted 
to the proceedings and discussions, the 
second to the numerous valuable me- 
moirs contributed by many authorities 
upon a great variety of subjects, in- 
cluding papers devoted to pure and to 
economic Entomology. The volume of 
Memoirs (515 pages, 27 plates) is now 


published and issued to Members. The 
volume of Proceedings will follow 
shortly. 


It was decided at the First Congress 
that the Second Congress should be held 
in 1912, and the tollowing meetings 
every three years from that date, so 
that in future the International Con- 
gress of Entomology will be held one 
year before the International Congress 
of Zoology, 
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The Second Congress will therefore be 
held at Oxford on August 5th to 10th, 


Ordinary Members who pay gt 1 
francs) will receive all publications of 


1912, under the Presidency of Professor 
EK, B. Pouxton, D.Sc., F.R.S. 


A Reception Committee has heen 
formed consisting of :— 


Dr. F. A. Drxuey, F.R.S. (Chairman). 
Professsor G. C. BouRNE, F.R.S. (Pro- 
fessor of Zoology). 


Professor H. L. Bowman, D.Sc., (Secret- 
ary to the Delegates of the Univesity 
Museum). 


Professor E. B. PouLton, D.Sc,, F.R.S. 
(President of the Second Congress). 


GEOFFREY W. SMITH, M.A. (Fellow of 


New College). 


Commander J. J. WALKER, M.A. (Secret- 
ary of the Entomological Pocky, of 
London). 


H. ELTRINGHAM, M.A. (Cant.), (Oxon. ) 

Secretary, 

G. H. GRosVENOR, M.A., Secretary. 

It is hoped that the Reception Com- 
mittee will be able to arrange for Mem- 
bers of the Congress to have rooms in 
the Colleges at a moderate price, but 
this privilege will beavailable for gentle- 
men only. 


A list of hotels and lod vines recom- 
mended, with tariffs, will be issued later. 

In order to facilitate the arrangements, 
it is requested that ladies and gentlemen 
who propose to join and attend the 
Congress send in their names as early 
as possible to the General Secretary of 
the Executive Committee, who will be 
happy to give any further information. 


the Congress. Ladies and children ac- 
companying Members will, on payment 
of 10s. (frs. 12°50), each, have all privi- 
leges of Members except that of receiving — 
the publications. 


Life members who pay a composition 
of at least £10 (frs. 250), will receive free - 
all future publications of the Congress. — 

The funds received in respect of Life 
Compositions will be invested, and only 
the interest will be at the disposal of 
the Executive Committee. Sir DANIEL 
Morris, D.Sc., and the Hon. N. CHARLES 
ROTHSCHILD, M.A., F.E.S., have kindly — 
consented to act as Trustees of the 
funds. 


Members who propose joining the Con- 
gress, or presenting papers.are requested 
to fill in the accompanying forms and 
send them in with their subscription © 
(except of course in the case of Life | 
Members who have originally paid) to 
the General Secretary of the Executive ~ 
Committee, MALCOLM BuRR, D.Sc., c/o 
Entomological Society of London, 11, ~ 
Chandos Street, Cavendish Square, Lon- ~ 
don, W. 


The Programme of the Second Con- 
gress of Entomology will be sent out 
early in the spring, and, we believe, will 
be found so attractive, that we shall 
have the pleasure of welcoming to Ox- 
ford alarge gathering of Entomologists 
and friends of Entomology. . 

On behalf of the Committee, 
E. B. POULTON, ; 
MALCOLM BURR, General 
Secretary. ‘ 
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CATTLE BREEDING IN INDIA. 


(From the Indian Agriculturist, Vol, 
XXXVII., No. 2, February 1, 1912.) 

A Brahmin, engaged in prayer and the 
performance of Pooja, was vexed by the 
gambols of a cat, and decreed that the 
irreverent feline should thereafter at 
prayer time be deprived of its liberty 


and chained toa pole. By-and-bye, the 
object of the imprisonment was lost 
sight of, but at prayer timethe cat ~ 
continued to suffer temporary loss of — 

liberty. The real Pooja came to be dis- 
carded, but the imprisonment of thecat 
endured as a religious ceremony. This” a 


President, “> 
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“ stition. The Indian cattle breeder has 


-stitions. 


rise 


inherited from his ancestors a great 
wealth of useful cattle lore, but a good 
many sensible practices have been gradu- 
ally transformed into senseless super- 
Based originally on sound 
economic considerations, several of these 
practices are now merely encased in the 
empty shell of sentiment, and as such 
they serve no useful purpose whatever. 
We have in the dedication of Brahmini 
bulls to Hindu temples a striking illus- 
tration of the degeneracy into useless 
andempty emotionalism of a practice 
which, there is good reason for believing, 
was inculcated by the early Aryan 
Hindus as a measure of selective breed- 
ing the importance of good, healthy 
cattle as an essential aid to the agricul- 
tural industry, having even in those 
early times impressed itself upon the 
observant ancients. Brahmini bulls are 
still to be met with in most typical 
Hindu villages, but they play practically 


no part whatever in keeping the indi- 


_ maintenance of Brahmini 
attended to. 


genous breeds of cattle healthy and 
efficient. In olden times these bulls 
used to be both carefully selected and 
earefully looked after, and Indian cattle 


' were famed for their great strength as 


well as their beauty. The robustness of 
their cattle of old is well indicated by 
the mythological story that the bull was 
the animal used by Siva for riding. At 
the present day, none of the essential 
conditions requisite to the profitable 
bulls are 
One very common mistake 
is to select bulls simply because of their 
strength and handsomeness. The fact is 
either ignored or unkpvown that bulls 


imported from other localities may not 


make good sires, although they may 


x 


have high intrinsic merits. The best 
course is to select good bulls from the 
indigenous stock, as these would be 


accustomed to the climate, locality and 


general local conditions, and would thus 
exist under favourable and familiar 
environments. 


In Southern India, perhaps the most 
celebrated breed of cattle is that raised 
in the Nellore District. The Nellore 
bulls and cows are undoubtedly among 


as 
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the finest and most powerful to be seen 
inany part of the world, and, within 
recent years, their fame has extended so 
widely that breeders have come from 
such distant countries as the Straits 
Settlements, Australia, North and South 
America, the United Kingdom and the 
continent of Europe to buy Nellore bulls 
and cows at the annual cattle shows, and 
magnificent prices have sometimes been 
paid for really splendid animals. The 
Western cattle breeder doubtless suc- 
ceeds in improving the quality of his 
stock through the agency of these 
Nellore cattle, but thatis because, in 
the West, cattle breeding has been 
raised to the high level of a science. 
This is not the case as yet in India, 
where the methods of cattle raising are 
still largely crude and empirical, and we 
are aware of several instances in which 
Nellore bulls, taken to distances from 
their native habitat,have rapidly deteri- 
orated and disappointed the expectations 
of those who aimed at stock improve- 
ment. So, one point which must be 
firmly insisted upon, if Indian cattle are 
to be really improved, is that breeding 
bulls should be selected with due regard 
to their fitness for local conditions, and 
the most advisable course is to select the 
best bulls out of strictly local breeds. 
Where good local bulls are not procur- 
able, and it is necessary to import, care 
should be taken to see that the import- 
ations possess local characteristics as far 


as possible, for experience has shown 


that the mixing of widely different 
breeds of cattle has not been at all 
satisfactory. Having secured suitable 
breeding bulls, only the initial condition 
requisite to the improvement of indi- 
genous stock has been fulfilled, and after 
this a great deal would still have to be 
attended to. 


The breeding bulls must be well looked 
after, and, if possible, handed over to 
the charge of intelligent and influential 
villagers, who may be expected to care 
for them constantly and well. It is 
necessary that useless bullsin the herd 
should be removed, and that useless and 
desirable cows should be removed also. 
What we commonly find at the present 
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day in villages in which Brahmini bulls 
are maintained is that these animals are 
permitted to roam promiscuously, the 
result being a poor quality of progeny. 
It is nobody’s business to see to the 
proper housing, feeding, and watering of 
the Brahmini bulls, and, asa result of 
all this, what was intended by the 
ancient Hindus to be a rational measure 
of selection breeding is to-day almost 
everywhere nothing better than a pro- 
fitless religious superstition. Good breed- 
ing bulls having, in the first instance, 
been carefully selected with regard to 
their points, their possession of local 
characteristics, and their suitability. to 
local conditions, the next point is to 
insure the regular and steady con- 
tinuance of the work of improving the 
quality of the indigenous stock, and this 
is to be attained by selecting the very 
best of the young bulls obtained. As 
far as the West is concerned, this may 
be considered scarcely more than the 
A. B. C. of cattle-breeding, but in this 
country, one who has watched the prob- 
lem of cattle management need scarcely 
be told that there are cattle breeders 
who fancy they have done everything 
necessary to improve stock permanently 
in procuring a healthy bull. Indeed, 
the necessity of continuous breeding 
operations from generation to gener- 
ation is one of the first principles which 
requires to be inculeated in a country 
where the thoroughness of the ancient 
times has been almost everywhere re- 
placed by spasmodic energy, and a pecu- 
liar species of inability to work at any- 
thing with sustained effort and with con- 
centration of purpose. The ancient cult 
of the Brahmini bull gave India a robust 
type of cattle, noted for their stamina, 
their draught and milk-yielding qualities, 
and their fine appearance, regarding 
which last there is frequent mention in 
Sanskrit literature. As we have shown, 
the cult has not been quite destroyed, 
only it has been thickly encrusted with 
superstition and profitless sentiment. 
When by the intelligent fusion of 
‘Eastern and Western methods, the 
Brahmini bull is restored to its rightful 
place in the Indian economic scheme, we 
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' cause in the latter case the eggs will 


shall cease to lament the dévenemines of fe 
the cattle of India, and the agriculturist, 
who everywhere has not enough live- _ 
stock for the satisfactory pursuit of his 
industry, will have reason to bless his — 
ancestors who, in their sagacity, gave 
the Indian ox a position of religious 
sanctity. 


POULTRY NOTKS. 
By P. A. V. 


INFERTILE Haas. 


Mr. H. T. Bird, the great English 
poultry expert who has travelled pretty 
well all over the world studying 
poultry-breeding in all climes and con- 
ditions, points out very truly that a 
frequent cause of infertility in eggs is 
the fat state of the breeding stock. 
Laying hens should be maintained in 
a lean hard condition, and on no account 
allowed ‘to become fat and flabby, be- 


not only be more liable to contain no 
germ, but. they will probably be much 
fewer in number. There is: always a 
tendency during winter months when 
the hens are under cover a good deal, 
and the nights are long for them to 
get too fat, and this is a point that 
must be carefully watched. If the male 
bird gets too fat, he becomes lazy and 
will not perform his duties in a satis- 
factory manner, As far as possible, ex- 
ercise should be encouraged, as nothing 
helps so much to keep the birds in a 
good working condition. The fowls com- 
posing the breeding-pen should be perio- 
dically examined, and if they are too 
fat, the food should be reduced, while 
if, on the other hand, they are too thin, 
the ration should be increased. 
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When mating up a breeding-pen, — 
fanciers must be guided as regards the ~ 
number of hens to run with a male 
by the time of year, the age of the 
birds and the variety. In the case of 
large breeds of the Asiatic, Orpington : 
or heavy American type, it 'f not advis- — A 
able to run more than four or five hens ~ 
with a cock in the early part of thes 1g 
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- become overfat when it 


factory of foods. 


delusion. 


assist in reducing the food bill. 
‘meal is one of the most useful foods 


year, and old cocks of the Brahma Cochin 
type should only have three or four hens. 
Later, when the weather is warmer and 
the birds are more vigorous, the number 
of hens in Orpingtons, Wyandottes, etc., 
may be increased to six or eight, With 
breeds of the smaller type, such as 
Leghorns, it is generally safe to run 
six or seven hens with a vigorous young 
cockerel early in the season, and later 
on the number may be increased to ten 
or twelve. In a large runa cock may 
also run with more hens than ina 
small one. 


POULTRY-FEEDS. 


A hen in best laying condition has 
surplus fat. A very fat hen seldom lays 
well, and a poor hen cannot also do so. 
The very fat hen usually does not lay 
because her condition has become one 
of debility, and because her tissues are 
weak and flabby. Fowls are naturally 
grain-eaters. <A large part of their food 
should, therefore, be cereals. Maize is an 


excellent grair if used with discretion. 


It is, perhaps, the grain most relished 
by fowls. Therein lies the danger, 


-Fowls eat it so greedily that, it being 


a fattening food, they are likely to 
is fed too 
freely. When properly cooked, though 
fed every day, no evil results would 
follow. Wheat is, perhaps, the best 
grain for poultry, and its by-products 
are among the safest and most satis- 
Heavy oats are per- 
haps next in value; light oats area 
Peas, though difficult to 
secure, are the richest and one of the 
best of poultry-foods. Wherever meat 
ean be obtained it should be given; 
chopped boiled liver is greedily devoured 
by towls and cut green bone of either 
goat or sheep is invaluable. When 
fowls have perfect liberty they can 
search for insect-food and can thus 
procure a considerable amount of worms, 


grubs, insects, seeds, ete., allof which 


are most beneficial, besides which they 
Bafley 


during the cold weather; mixed with 
bran in the proportion of two of the 
43 
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former to one of the latter it makes 
an excellent ration, and one upon which 
the birds do remarkably well. Barley 
meal is not nearly so extensively em- 
ployed for poultry as it might be. 


BIRD-SELECTION FOR EGG-PRODUCTION. 


When selecting birds for egg-produc- 
tion, there is one fact which should 
never be lost sight of, namely, that a 
well-developed posterior always denotes 
good laying powers. The use of any organ 
naturally tends to its increase and thus 
a good layer invariably possesses large 
and well-developed egg-organs. A table- 
bird on the contrary has a large breast 
and is comparatively small behind, while 
a general-purpose fowl is fairly well- 
balanced. In chosing a bird for egg- 
production, one should be selected that 
is firm and close in body, of a good 
size though not too big, clean and tall 
on the legs, active in habits, and, as 
already indicated, well-developed behind. 
One other point must ever be remem- 
bered, as it has so material an effect 
upon the results, namely, that in order 
to procure the largest number of eggs, 
pullets from good layers must be chosen.’ 
That like produces like is an inexorable 
law of breeding, and poor layers will 
never produce good ones. If a pen of 
hens are very good layers. all the pullets 
therefore should be carefully retained, 
only in this manner is it possible 
to build up a strain of birds which 
will lay well and regularly. 


WHIcH IS THE BEST CrROss-BRED FOWL ? 


Though there are many breeds of 
poultry that are difficult to surpass for 
utility purposes, there are still numerous 
people who greatly prefer a mongrel 
or a cross-bred to a fowl that shows 
any trace of good breeding. There is 
little doubt that a first cross between 
two distinct breeds promotes strength 
and quick maturing, so the question 
‘Which is the best cross-bred fowl ?” 
is Often asked. Most poultry-keepers 
appear unaware of the fact that a cross- 
bred and a mongrel are not the same 
thing. <A cross-bred fowl is usually 
understood to be the produce of two 
distinct breeds mated together ; whereas 
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& mongrel is composed of various breeds 
so intermingled that its ancestry cannot 
be stated. Of all the cross-breds there 
are few to surpass the Minorca-Langshan, 
bred from the black Minorca cock and 
the black Langshan hen. This alliance 
produces large, handsome, black chickens, 
the pullets laying large eggs, many 
brown in colour. This cross lays well 
both in winter and sammer, stands 
confinement well, and though the 
hens are generally sitters, they are 
easily broken of the desire to in- 
cubate. Another capital layer is pro- 
duced by mating the’Andalusian with the 
Langshan; the eggs are largeand mostly 
coloured, and the fowls are usually black 
and like the Minorca-Langshan in ap- 
pearance. An excellent Langshan cross, 
though not often seen, is that between 
the Crevecceur cock and Langshan hen, 
The chickens, thus bred, are large, black, 
short-legged fowls, slightly crested, 
maturing quickly and free layers of 
various tinted eggs. They are excellent 
table fowls, hardy and do well in a 
limited space. A favourite and very 
successful cross is the Dorking cock with 
a Light Brahma hen. The chickens are 
good layers of nice, sized eggs. The hens 
are inclined to be frequently broody in 
the warm weather, but are fairly easily 
cured of their desire. A cross that is 
often made is that of the Houdan- 
Leghorn, the offspring being particularly 
hardy, great layers of white eggs, and 
doing well ina small run. The Houdan, 
in fact, crosses satisfactorily with many 
other fowls. For instance, a Houdan 
cock mated with the Brahma, the Indian 
Game, the Plymouth Rock, or the 
Langshan will produce quick maturing, 
large and heavy chickens. When big 
meaty chickens for the table are required 
it is not advisable to use male birds such 
as the Leghorn and Minorca, or the 
offspring will be narrow and deficient in 
breast. For producing high-class table 
chickens there is no better cross than 
that between the Dorking and Indian 
Game. The chickens are very large and 
carry alotof meat inthe right place. 
The Old English Game crossed with 
Dorking hens result in chickens that are 
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more tender in fiesh than the Indian 
Game cross, but are nofisolarge. ~ 


ACCLIMATISING POULTRY. 
The influence of climate on domestic 


animals of all kinds when transferred — 


from their usual habitat, to districts or 
countries more or less remote, is well- 
known to havea changing effect upon 
them. The conditions of life in them 
become completely revolutionised, and, 
even to the superficial observer, are 
seen to undergo a change, either for 
better or worse; usually the latter at least 
for a time, whether of short or extended 
duration. This applies to nearly if 
not all forms of organic life, and plants 
are no exception tothe rule. The nature 
and extent of climatic influence has 
in the case of the larger domestic 
animals received long and careful 
study from men of practical and scienti- 
fic attainments. Much valuable info1m- 
ation has been adduced by farmers 
and others from their experiences and 
researches in every country and in every 
clime. Acclimatisation with them is a 
subject that has become familiar, both 
in theory and practice. Consequently, 
cases from this cause in cattle, etc., while 
still existing, are reduced to a minimum. 
The domestic beast and fowl, being lower 


in the scale than man, cannot command - 


his reasoning faculties, and so have to 
submit to the inevitable, but nature steps 
in to do what she can by causing a gra- 
dual alteration in the constitution of the 
animal to counteract the evil influences 
of climate. The whole subject is so 
interesting and yet so wide that we can- 
not do justice to it in the space of a 
single Note. We shall return to the sub- 
ject later, and, in the meanwhile, we 


hope that other writers to this journal © 


or other correspondents will bring their 
experiences to bear upon this most intri- 
cate question, experiences whether ele- 
mentary or fragmentary. 


CRAMP IN DUCKS. 


Cramp in ducks, says a lady writing to 


Farming World, may or may not bea 
very serious ailment. 
depend on the kind of so-called cramp. 


If it is only paralysis of the loins, in- 
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duced by fear, orif it is rheumatism 
caused by cold, it will readily succumb 
to treatment. Sometimes the ‘‘cramp” 
is weakness’ and want of circulation, 
which is caused by breeding trom dobilit- 
ated stock. For this kind there is no 
hope, and itis a waste of time to attempt 
any remedy. On the inside of the leg 
there is a large vein, which may be 
easily seen, as it crosses the joint and 
spreads over the foot. In cases of severe 
cramp this vein will be seen to be full of 
stagnant blood. The blood will be in 
beads. If this vein is rubbed the blood 
will circulate for a few seconds. Soon 


‘after the rubbing ceases the blood will 


once more becomestagnant. If the duck 
is beheaded with a sharp axe there will 
be little or no flow of blood from the 
neck. -As the cure for all kinds of cramp 
is the same, itis always worth while to 
try it,forin many instances the duck 
will never be subject to cramp again. If 
the'case is obstinate, it may be argued 
that it is wasting time, and that the 
duck will never be strong. As soonasa 
duckling is observed to be suffering from 
cramp, a flat tin should be filled with hot 
water and then covered over with hay 
The duck should be 
placed on this, and an old sack or flannel 
should be made very hot and laid across 
its back. All food and water should be 
given very warm, and the duck kept as 
warm as possible. Very often after half 


‘an hour of this treatment the duck will | 


be perfectly recovered, but it is well 
worth while to exercise a little patience, 
and it is very seldom that the treatment 


has to be repeated twice after recovery. 


MOULTING OF POULTRY. 


Moulting is a natural process for poul- 
try, but at the same time it entails con- 
siderable strain upon a bird, and the 
older the bird is the more trying, as a 
rule, does the moult become. The 
manner in which a fowl gets through 
the moult depends a good deal on its 
state of health at the time. If it is 
vigorous and healthy, the moult may be 
forced by a considerable reduction in 
the quantity of daily food for about a 
fortnight or three weeks,and then again 
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a sudden increase to full rations, and 
if, when full rations are again resorted 
to, the birds are kept somewhat 
warmer than usual, the process of 
casting the old feathers will be con- 
siderably hastened. The forced moult, 
however, is the most trying because 
it is unnatural, and it should only be 
resorted to when really necessary for 
some definite reason. If birds were 
required to bein complete new feather 
by a certain date for show purposes, or 
if utility stock were required to be in 
full lay by a certain date soas to meet 
a coming demand for table eggs at the 
commencement of a social season in 
some large town, it would be permissible 
and advisable to force the moult, but 
for all ordinary purposes it is wiser to 
let fowls moult as they please. In both 
cases, however, much can be done to 
help the process. As soon as the old 
feathers begin to fall, a generous course 
of feeding should be commenced in 
order to meet the growth of new fea- 
thers. Oily seeds such as ground nuts 
(pea nuts) and linseed will be of use, 
while Sussex ground oats, wheat, peas, 
sunflower seed; etc., may enter largely 
into the bill of fare. A little flour of 
sulphur sprinkled daily in the morning 
mash will help matters forward consider- 
ably, and the fresh green tood and meat 
ration should be generous. Tonics and 
stimulants are not, asarule, needed in 
this country, but an iron tonic in the 
drinking water at moulting time is very 
beneficial. 


SELECTION FOR BREEDING. 


Bulletin No. 45 of the Cornell Reading 
Course for Farmers is a paper by Messrs. 
T. E. Rice and C, A. Roges on the import: 
ance of Constitutional vigour in the 
Breeding of Poultry. The authors reach 
the following conclusions :— 

From the experiments we must con- 
clude that there is a relation between 
the physical characters of fowls and 
their constitutional vigour, which will 
enable a careful observer to select the 
weak from the strong, and also that 
these qualities are transmissible from 
parent to offspring ; we may alsg assume 
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that, other conditions being equal, weak 
parents are more likely to produce in- 
fertile or less hatchable eggs, which will 
give weaker chickens, than are strong 
parents. 


. Should we not, in view of these facts, 


practice a system of rigid selection of . 


the weak from the strong during ail 
stages in the life of the flock, and from 
the strong select only a few of the 
strongest for breeding in order that we 
may keep only the most vigorous fowls, 
with the object of securing larger pro- 
duction with less mortality and greater 
net profit, and at the same time of 
insuring stronger stock each succeeding 
generation ? 

If we are to succeed permanently we 
must so hatch, rear, feed, house and 
breed our poultry that they will keep in 
perfect health. Good health in the 
fowls is the foundation of successful 
poultry husbandry. 


SANITARY POULTRY-Y ARDS, 


As nearly all diseases of poultry, in 
fact all excepting those due to an error 
in digestion, come as a result of an 
insanitary condition, too much attention 
cannot be paid to the problem of sanit- 
ation in poultry-yards. Below are 
given a few’ hints and suggestions that 
may be found useful for the amateur, 
assuming that the veteran poultry man 
has learned it from a costly experience. 
The first essential tora sanitary poultry- 
yard is a well-selected locality, one with 
a sandy soil that will dry off quickly 
after a rain being preferred. <A poultry- 
yard that isused as suchfrom year to 
yearis sure to become insanitary unless 
the necessary precautions he taken, 
especially is this so of the smaller yards, 
‘and to such poultry men we would com- 
mend the saying: Get busy and keep 
busy ; clean up, clean out and keep clean, 


The poultry business is no place for 
a lazy man or a loafer, for you can only 
make a success by continually keeping 
at it and looking after the little things. 
One very important thing a majority 
of breeders overlook is the removal of 
the droppings which should be cleaned 
out every morning and removed at least 
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three times a week. ‘Kadther important. 
thing from a sanitary standpoint is 
the housing of the fowls; this will be 
referred to again later. Another im- 
portant thing for prevention of disease 
is the removal from the flock of all 
sick birds. No matter what the ailment, 
the bird should at once be removed to 
different quarters, thus protecting the 


healthy birds as well as giving the ~ 


afflicted one a better chance for its i 


GAPES. 

Gape is a disease that seldom, if ever, 
attacks adult birds. Itis confined almost 
entirely to chicks from four to eight 
weeks old, but has been known to 
attack older chicks (says an exchange). 
It is often very troublesome and hard 
to check, some chicks nearly always 
succumbing to the malady. The chicks 
open their mouths and gape and have 
a choking cough. The cough becomes 
more frequent as the disease advances. 


The gaping of the chick is caused by 
small, red, V-shaped threadworms, 


which are attached to the root of the 


windpipe. The origin of these worms 
has caused widespread discussion, both 
in Europe and America. Many causes 
have been offered, but none have been 
wholly accepted. Mr. A. M. Holstead 
believes that the gape worm was the 
product of the head louse, which laid 
its eggs in the nostrils,and the eggs 
then passed into the windpipe and so 
caused the gape worms. Others believe 
it to be caused by eating angle worms, 
The chicks coughing up the worms 
spread the trouble, for when these 
worms are eaten by other chicks they 
will become affected in the same way. 


There are numerous cures as well as 
causes. A favourite one is the giving 
daily of camphor in grains the size of 
a grain of wheat, ora pea. The odour 


reaches the worms in the windpipe and — 
destroys them, while the camphor lies 


in thecrop. Another remedy is to take 
a feather and strip to within an inch 


of the end, moisten it with turpentine — 
and insert in into the windpine, twist — 
it around and withdraw quickly. The — 
following ointment is sometimes recom: — 
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mended :—One ounce of mercuric oint- 


ment, one-half ounce sulphur, one-half 
ounce crude petroleum, two ounces lard ; 
mix thoroughly and keep from air. 
Apply with the finger, rubbing a little 
into the down of the head and throat 
of the chick when hatched. Avoid too 
as a little is all that is 
necessary. This will, at all events, des- 
troy the head lice, whether the disease 
is prevented or not. 
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A much-used remedy is to take a 
horse hair and twist it, thus forming 


-a loop. Insert this in the windpipe and 


twist around, then withdraw. Many of 
the worms will have been caught in 
the loop and detached. Ground, when 
once occupied by diseased chicks, is 
claimed to be dangerous for chicks for 
some years if not disinfected, as the 
worm, when coughed up will remain in 
the ground for some years. 


SCIENTIFIG AGRIGULTURE. 


. THE PRINCIPLES OF PADDY 
MANURING. 


Part I. 
(From Bulletin No. 63. Vol. IIL. of 
the Department of Agriculture, Madras.) 


- Inthe manuring of crops many factois 
come into operation, and it is only after 


- acareful consideration of these that a 


manure suited to the needs of a crop 
and the soil on which it is grown can be 
selected. The chemical and physical pro- 
perties of the soil, the particular require- 
ments of the crop grown, the type of 
soil and the methods of cultivation em- 
ployed are among the most important 
‘factors to be taken into account, and as 
many of these apply with particular 
force to paddy cultivation, they deter- 
mine to avery large extent the kind of 
manure employed and the manner of 
applying it. 

Paddy cultivation as practised in 
Southern India differs essentially from 
ordinary cultivation in that (1) the land 
is prepared for the reception of the crop 
by a system of puddling, and (2) the land 
is kept flooded and therefore saturated 
with water during the greater part of 
the growing season. These two factors 


dominate the whole of the conditions 


under which paddy is grown and their 
effect on the soil and the plant must 
if the 
manuring of paddy is to be placed on a 
rational basis. 


The puddlirg of paddy land previous 
to transplanting affects the physical 


condition of the soil mainly by bringing 
about the disintegration of the soil 
particles, and thus increasing their 
number and producing a finer and more 
clayey texture. This effect is not con- 
fined to the first few years after a soil is 
brought under paddy, but continues so 
long as the land is thus utilized, so 
that unless counteracting influences are 
brought to bear, a paddy soil tends to 
become heavier in character as years go 
on. This is well shown by certain 
analyses carried out at Chaganoor in the 
Bellary district. Here the ordinary dry 
soil bordering some isolated paddy-fields 
contained approximately thirteen mil- 
lions of particles in every gram of soil, 
whereas the land which had been under 
paddy cultivation for about four years 
contained 143 millions and land which 
had long carried paddy crops 20} millions. 
Further, it is an invariable rule that 
paddy land has a finer texture and heavier 
character than the surrounding dry 
lands. The fact that paddy cultivation 
produces a heavier and closer soil being 
thus demonstrated, the first problem 
which presents itself in the manuring of 
such lands is the question of using 
manures which will tend to counteraet 
this effect, Should the object aimed at 
in manuring produce a lighter and 
coarser soil and so counteract the efforts 
of the methods of cultivation, or should 
the manureact by accentuating these 
effects ? 


This problem can be solved by employ: 
ing the principles which apply to dry 
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land farming. Here certain manures 
cause the very fine particles of a soil to 
become cemented together to form com- 
pound particles, thus producing a coarser 
texture and a lighter soil, whereas 
another set of manures have the opposite 
effect, and by destroying the compound 
particles already existing in a soil a finer 
texture is produced. Totheformer class 
belong those manures. which Gontain 
large quantities of organic matter,and on 
which on undergoing change in the soil 
yield. humus, a substance which has a 
decidedly beneficial effect on the texture 
of soil. Inthe latter class may be placed 
many artificial manures of the type of 
ammonium sulphate, etc. 


By applying representatives of these 
two classes to a paddy soil and contrast- 
ing the relative effects on the crops, it is 
possible to arrive at a general conclusion, 
Such an experiment has been in oper- 
ation on the Central Farm, Coimbatore, 
for several years in which the effect of 
a green manure was tested against 
similar land to which a mixture of 
bone-meal and _ potassium sulphate 
was applied as a manure. As in both 
cases, nitrogen, phosphoric acid and 
potash were added to the soil with the 
manures applied, such an experiment 
gives directly the effect of the bulky 
organic manure. With daincha as the 
green manure crop, a yield of 4,200 lbs. 
of paddy was obtained, with wild indigo 
about 8,100 lbs.,and with Calotropis leaves 
3,877 lbs., whereas the comparison plot 
only yielded 2,652. Another plot to 
which another type of bulky organic 
manure was added, namely, castor-cake, 
yielded 3,550 lbs. of paddy. Thus the 
addition of a bulky organic manure to 
a paddy soil gives better crops than a 
manure containing little organic matter, 
but which has approximately the same 
mauurial value. Consequently it may 
be stated that the first essential of a 
paddy manure is that it should contain 
a large proportion of organic matter 
capable of producing humus, thus 
counteracting the tendency of such soil 
to become finer in texture and heavier 
jn character, 


342 


Taking the next factor, the Ps thee! 
the land is kept fully saturated with 
water throughout the greater part of 
the growing season means that there is 
practically no free oxygen present in 
the soil, and this draws at once a sharp 
distinction between paddy cultivation 
and that of ordinary field crops. The 
presence or absence of air in a soil deter- 
mines to a very great extent the course 
of the changes undergone by the nitro- 
gen of a manure before it is incorporated 
with the plant tissues and in ordinary 
soils the nitrogen of the manure after 
undergoing many intermediate changes 
unites with the oxygen of the air to 
form nitric acid, a substance which is 
easily absorbed by the crop and the 
nitrogen it contains easily utilized for 
the purposes of the plant. On the other 
hand in paddy soils, no oxygen being 
present, instead of nitric acid, ammonia 
is produced, but it has been shown in 
Japan that the paddy plant. readily 
assimilates this substance, and conse- 


quently the products of the decompo- — 


sition of many manures in such soils are 
suitable for the needs of the plant, and 
there is no need to endeavour to alter 
the ordinary course of affairs in this 
respect. 

Fermentations which take ees in the 
absence of free oxygen are known as 
anzerobic fermentations, and that this is 
the type of fermentation which takes 
place in paddy soils is shown by the 
composition of the bubbles of gas which 
are evolved, The gases found are the 
same as those obtained from marshes 
and bogs where the fermentation is 
known to be anzrobiec. Under these 


anzerobic conditions, nitrates are decom- F 


posed, and the nitrogen they contain 
liberated in the free state, a form in 
which nitrogen is of no value asa plant 
food to paddy as well as to all cereal 
crops, and consequently manures -con- 
taining nitrates should not be used for 
the manuring of paddy. 


Further, as those soils are kept satur- 
ated with water, any substances which 


are soluble in water, and which are 
not retained by the soil are liable to 


be washed away and lost, and nitrogen ; 
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when in the form of nitrates is parti- 
cularly liable to be washed away. On 
the other hand, the dangers of loss by 
washing away ammonia is very slight, 
for, although the substance is very 
soluble in water, the soil has such an 
attraction for it as to remove it from 
solution and so prevents any loss by 
leaching occurring. These considerations 


lead to the conclusion that nitrates in 


any form are not suitable manures for 
paddy, whereas ammonium compounds 
or substances which yield ammonia 
under anzerobic conditions are useful, 
and actual experiment at Coimbatore 
has shown that calcium nitrate and 
saltpetre are of little value when applied 
to a paddy crop. 


The factors discussed above have, so far 
as manurial ingredients are concerned, 
only with the utility of the 
different forms of nitrogen, whereas all 
m#nuring must have reference to the 
supply of potash and phosphoric acid as 
well. 

Paddy being a cereal, the general re- 
quirements of that class apply in so 
much as those crops respond to the 
application of nitrogen and phosphoric 
acid, and these manurial ingredients 
are therefore the ones most generally 
used, whereas potash is usually only 
applied when the soil is known to be 
deficient in that respect. 


Thus broadly speaking, in manuring 


these crops attention is primarily paid to 


supply an adequate amount of nitrogen 
and phosphoric acid, the supply of potash 
only receiving a secondary consideration. 


_ That this holds good for paddy is shown 
™ by the results of the manurial experi- 


ments carried out in the Godavari and 
Kistna Deltas and at Coimbatore, for out 
of seven experiments the use of nitrogen 
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and phosphoric acid gave an increased 
yield over nitrogen alone, and further in 
five of the cases the addition of potash 
actually produced a decreased yield, For 
instance, at Coimbatore, nitrogen (in the 
form of a green-manure crop) and phos- 
phoric acid gave a yield of 3,783 lbs. of 
paddy and 4,043 lbs. of straw per acre, 
whereas nitrogen, phosphoric acid and 
potash gave only 3,294 lbs. of paddy and 
3,228 lbs. of straw. Thus the need for 
supplying potash in paddy manuring is 
comparatively unimportant and is deter- 
mined chiefly by the character of the soil 
on which the crop is grown. This is an 
exceedingly fortunate result to obtain, 
for potash is expensive and consequently 
the fact that its use can usually be dis- 


_ pensed with decreases very greatly the 


cost of manuring. It is true that in these 
experiments the use of a comparatively 
large amount of potash has often led to 
a large increase in yield, but in these 
cases, the cost of the manure supplied 
has often been greater than the increased 
value of the crop obtained, and has in 
fact resulted in asmall loss to the cultiv- 
ator. 


The position arrived at so far may be 
summarized as follows :— 


1. Paddy soils need manuring with 
bulky organic manures which readily 
decompose under ancerobic conditions, 
vielding humus. 

2. Nitrates are unsuited for the pur- 
pose, whereas ammoniacal manures or 
manures which yield ammonia under 
apnerobic conditions of fermentation are 
of great value. 

3. Nitrogen and phosphoric acid must 
be applied to all paddy soils, whereas 
potash should only be applied when the 
soilisin particular need of that ingre- 
dient. 


CO-OPERATIVE CREDIT FOR THE 
COLONY. 


(From the Journal of the Board of Agri- 
culture of British Guiana, Vol. V., 
No. 2, October, 1911.) 


It is with some little satisfaction that 
we are able to record that the principle 
of co-operation is at length to havea full 
trial in British Guiana. Readers of the 
Journal will perhaps remember our 
articles dealing with various phases of 
this important subject: ‘‘Some Local 
Aspects of Co-operation,” (January, 
1910), ‘‘ Mutual Insurance of Live Stock,” 
(April, 1910), ‘‘ Agricultural Banks and 
Co-operative Societies,” (July, 1909), 
*«‘ Agricultural Banks and Government 
Aid,” (April, 1909), and will give us credit 
for having persistently kept the topic 
in the foreground. The practical realiz- 
ation of the principle the colony owes 
to its Governor, Sir F. M. Hodgson. He 
appointed two Committees, the first of 
the Combined Court to consider the 
subject, and the second of a more general 
nature guided by the recommendations 
of the first; and this latter Committee, 
presided over by His Excellency himself, 
has formulated a scheme which deserves 
the fullest trial. Wedo not propose to 
discuss the report of either Committee ; 
politics as such are not witkin the pur- 
view of this Journal; but the text of the 
second report is so clear, so sympathetic, 
so interesting in its grasp of the real 
problems involved, and promises soon to 
be of such historical interest, that we 
reproduce it here verbatim. It will be 
seen that the chief points decided on are 
the extension of credit to other than 
purely agricultural purposes, the rejec- 
tion of the principle of unlimited liabil- 
ity (which isthe heart and soul of the 
Raiffeisen system), the adoption of 
Government aid and Government super- 
vision, benefit to Co-operative members 
only, interest at 12 %, and the establish- 
ment of a Co-operative Credit Banks 
Board. With this preface we can let 
the report speak for itself, ‘‘ We have 
very carefully considered the question of 
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establishing Agricultural Loan Banks, 


or, as we prefer to call them, Co-oper- 
ative Credit Banks, in British Guiana; 
and from the evidence placed before us 
and from enquiries we have made, we 
are unanimous in recommending the 
establishment of such Banks as not only 
desirable but necessary in the best 
interests of the colony. 4 


‘“We endorse what was stated by the 
Governor in his Minute dated the 11th 
January, 1911, which was presented to 
us on the opening day of the enquiry, 
viz., ‘The value of Agricultural Loan 
or Co-operative Credit Banks is that 
they open sources of credit to the hum- 
blest individual ; they stimulate co-oper- 
ation; reduce the price of money, break 
down and perhaps stamp out altogether 
the baneful business of the usurer, teach 
business ‘habits by inculcatiug fore- 
thought and calculation, stimulate an 
interest in work and encourage thrift. 
They are, in fact, if properly and care- 
fully worked, valuable educational and 
moral factors.’ 


‘“We think that the title ‘Co-oper-: 


ative Credit Bank’ is to be preferred to 
that of ‘ Agricultural Loan Bank,’ be- 
cause the latter implies that the oper- 
ations of the Bank are limited to agricul- 
tural pursuits, whereas, in the event of 
the Legislature deciding to give effect to 
our proposals, the operations of the 
Banks to be established will not neces- 
sarily be confined to loans to farmers 
and others engaged in agriculture, Piim- 
arily no doubt the Banks will be used 
for assisting farmers, but they will also 
be available for loans for other approved 
industrial objects making for the benefit 
of the individuals concerned. 

“Having decided that the establish- 
ment of Co-operative Credit Banks was 
necessary, the next matter for our con- 
sideration was the kind of Bank likely 
to be most suitable to the needs of the 


people of the colony—the Bank most ~ 
likely to find favour and therefore to do 4 
the greatest amount of good. There are 


two kinds of Banks established in other 


i 
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parts of the world, namely, Banks with 
limited liability and Banks with un- 

limited liability—the latter are most 
- jin favour in Europe, being what are 
known as Raiffeisen Banks. Hach mem- 
ber is a guarantor for the other members 


and mutuality of liability is the guiding _ 


principle, The Raiffeisen Bank is open 
to the poorest, the only requirement for 
membership being a warranty of good 
character. Such banks are co-operative 
Banks in the truest sense of the word, 
and on that account are ideal Banks. 


“But we think that Banks with un- 
limited liability are unsuitable for intro- 
duction into British Guiana‘at present. 
They are no doubt suitable to the more 
sophisticated people of European Nations 
who know their neighbours, and can 


watch and check their work; but the 


people of British Guiana are not in the 
same position. They are averse to watch- 


ing and checking their neighbours’ affairs, 


_and would not take kindly to the respon- 
sibility of having to make good their 
neighbours’ defaults. 


‘““We accordingly recommend the adop- 
tion of Banks in which membership is 
dependent upon taking a share or shares, 
and in which liability is limited to the 
amount of the share captial. At the 
same time in order that the ideal Co-oper- 
ative Credit Bank should not be shut out 

altogether, we think that provision should 
be made in any Ordinance that may be 
passed to give effect to our proposal for 
the establishment of such Banks at 
places where it may be shown that they 
are required and can. be advantageously 

- worked. 


‘‘Model Rules for working Co-operative 
Credit Banks on the limited liability 
system are submitted. They have been 
made as simple as possible in order that 
they may be better understood by those 
who will require to be guided by them. 


“We suggest that each Bank estab- 
lished in the colony should have its 
own memberships, its own Committee of 
Management, and be entirely independ- 
eut of any other Bank. It should, in 
fact, stand or fall by itself. Hach Bank 
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must establish its own capital of guaran- 
tee. Such capital will consist of the 
value of the shares (we recommend $9 
shares) taken up by members, and, if 
applied for, a loan by the Government, 
at interest at the rate of 4% per annum, 
of a sum in no case to exceed the amount 
paid up by the members in shares. 


‘“We are strongly of opinion that 
when money is loaned by the Govern- 
‘ment to a Co-operative Credit Bank, the 
Chairman of the Committee of Manage- 
ment should be either a Government 
Officer or aresponsible person nominated 
by the Governor, who should remain on 
the Committee so long as the Govern< 
ment loan to the Bank or any part of it 
exists. ! 


‘It is, we think, an essential feature 
of any scheme that loans be made by 
Co-operative Credit Banks only to its 
members, and only to them upon ade- 
quate security either in the shape of 
approved guarantors or in unencumbered 
immovable property. We have satisfied 
ourselves that at ary rate in the first 
instance it would not be desirable to 
make loans at a less rate of interest than 
12% per annum. 


This rate, we believe, will suffice to pay 
interest upon any loan obtained from the 
Government as well as the necessary. 
expenses of management. and_ super- 
vision. Thus, if a rice farmer requires a 
loan of $100 for six months in connection 
with his operations he will, at the end 
of that period, have to pay back to the 
bank asum of $106. He can, however, 
pay back in instalments if he so desires. 


At the present time the small farmer 
can only obtain the means of carry- 
ing on his farm by resort to the money- 
lender, or, if he is a cultivator of rice, by 
getting a merchant dealing in rice to 
finance him. Inthe former case we find 
that he has to pay as a rule 1 cent per 
week for every dollar borrowed, that is 
to say, at the rate of 52% per annum: so 
that, if he borrows $100 for six months, 
he has to pay back $126. And sometimes 
the terms are even higher and more 
ruinous. In the latter case, in addition 
to paying a high rate of interest either 
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in money or paddy, he is generally bound 
by stipulations as regards the sale of his 
paddy, and is not always free to sell at 
his own terms in the open market. 


‘“Tt is clear from the evidence before us 
that if the Banks charge interest at the 
rate of 12%, the sum to be paid fora loan 
will be nothing compared to that which 
has to be paid at the present time, 
and farmers will have the added benefit 
that they will be under no obligation 
to sell the fruits of their labour to any 
particular individual or at any given 
time. 


‘*We strongly recommend that the 
‘accounts of Co-operative Credit Banks 
should be subjected to periodical audit 
by an approved auditor. 


«The evidence which accompanies this 
panied speaks for itself with regard to 
that referring to money-lending trans- 
actions. It isclear tous that the peasant 
propietor will never advance under pre- 
sent conditions, and that his only 
chance of salvation lies in his being 
able to obtain money under suitable 
guarantee, at reasonable terms and with- 
‘out harassing conditions, 


“Very important facts. were placed 
before us by Officers of the Victoria 
Loan Bank Association, the Negro 
Improvement Society Loan Bank at 
Rosehall, and the Buxton Loan Bank 
started under the auspices of the 
Buxton Farmers’ Asscciation. From 
the evidence given with respect to 
these Banks, it is clear to us that 
the principles under}which{Co-operative 
Credit Banks are worked are already 
known to a limited extent, and that the 
people are beginning to recognise the 
benefits which such Banks can offer. 
The work of the Government in estab- 
lishing Co-operative Credit Banks will 
under the circumstances be the easier. 


“*We suggest that an Ordinance be 
passed to give effect to our proposals, 
and we think that in carrying them out 
the Government should proceed with 
great caution. What is wanted is to 
teach people the value of Co-operation 
and the advantages of thrift, and this 
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cannot be done by establishingalarge 
number of Co-operative Credit Banks > 

simultaneously and providing loans of 
money in profusion. Where there is 
ademand for such Banks, the require- 
ments of the people should be looked 
into, and if asufficient number is found 
agreeable to conform to the rules when . 
a Bauk might be started. But in the 
first instance it would be advisable in 
our opinion to start with two or at 
most tiree Banks as object lessons, and 
preferably to start by taking in hand 
the Co-operative Credit Banks already 
in existence, if the members of them are 
willing that this should be done. 


‘‘Once it is clearly shown to the Govern- 
ment that the people desire to co-oper- 
ate, and to obtain the advantages 
attaching to co-operation, that Banks 
can be worked without loss to the 
Government and with benefit to the 
people, and that the system is under- 
stood and suited to the requirements of 
the cclony, an extension of the system 
becomes easy and can be made at com- 
paratively short notice and with little 
risk. 


‘““We recommend that there should 
be a Co-operative Credit Banks Board 
for the purpose of dealing with applic- 
ations, supervising the arrangements 
for the loaning and repayment of Govern- . 
ment money, and advising the Govern- 
ment generally, and that this recom- 
mendation should be embodied in the 
Ordinance. 


‘« We further recommend that the rules 
of each Bank should be made subject 
to the approval of the Governor-in- 
Council. 


“In submitting this report we ex- 
press the hope that the Governmert 
will recognise the value which Co- ~ 
operative Credit Banks will be to the 
people of British Guiana, and in their 
interests will authorise a trial being a 
made of them. 
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a Co-operative and Mutual Societies. 

: The Congresses of Agricultural Co- 
% operative and Mutual Societies organ- 
foe ized by the National Federation are 


iy ‘and Rouen.* 
E 


surance. 


A We shall here give a brief account of 
‘the labours of the first three sections. 
bh: Those of the fourth will be treated ina 
ey special article which will be found in the 
ef part of the Bulletin which contains the 
articles upon Agricultural Insurance. 


«AS. AGRICULTURAL CREDIT. 


organic law. 


os _ As to the system of the administration 
of the property of the regional banks, 
the Congress recommends all the banks 


* Seo Bulletin of the Bureau of Economic and 
Social Intelligence, December, 1910, page. 285, 


WORK OF THE FEDERATIONS 


(Frém the Bulletin of the Bureau of 
Economic and Social Intelligence, 31st 


‘1. The Fifth Congress of Agricultural 


events of the highest importance for the 
A French Agricultural world. The Fifth 
” Congress, held at Evian-les-Bains from 
: the 4th to the 10th September worthily 
-_-—s continued the series of those previously 
held at Bordeaux, Blois, Montpellier 


The programme of work before the 
Congress was subdivided into four dis- 
; tinct sections : agricultural credit, syndi- 
SG cates, co-operative societies, and in- 


_ In this section we deal first of all with 
short term loans granted by the credit 
banks to the agricultural syndicates. 
Experience has, in fact, shown that the 
syndicates offer insufficient guarantee 
for loans of this character, for, accord- 
‘ing to the law of 1884, any member may, 

at his pleasure, withdraw from the asso- 

ciation. So the Congress expressed its 

desire that the credit banks exact from 
Ng the syndicates supplementary guaran- 
tees beyond those established by the 


si? Agricultural Finance & Co-operation. 


that desire to invest their capital in 
negotiable paper to buy the securities 
below par, and to select such as are re- 
payable at par within a period of greater 
or less length, as, for example, 3 % 
redeemable railway bonds, ete. 


The problems of long individual credit * 
is set forth by M. Descours-Desacres 
in an interesting report occupied the 
attention of the members of the Con- 
gress for a considerable time. Hor some 
time it has been seen that the law of 
19th March, 1910, could not be applied 
in its entirety if the regional banks had 
at their disposal only the modest credits 
it allows them.+ A solution then had to 
be found which would permit the 
farmers to profit by this special form of 
credit by means vf which it is expected 
that small landed property will be deve- 
loped and consolidated. After a full 
discussion of the matter, the Congress, 
on the proposal of M. Decharme, Chief 
of the Bureau of Mutual Agricultural 
Credit and Agricultural Co-operative 
Societies at the Department of Agri- 
culture, expressed the desire that the 
regional banks be admitted equally with 
the Real Estate Credit Societies, { to 
veceive advances out of the National 
Pension Fund. They also ask for other 
facilities for the concession of these 
loans, 


*See Bulletin of the Bureau of Social and 
Economic Intelligence, 31st December, 1910, 
page 274, and 30th April, 1911, page 207. 


+ For this service, the law assignsthe regional 
bank advances for agricultural credit without 
interest out of the annualsums paid by .the 
Bank of France. These advarces, however, 
may not exceed twice the capital of the said 
bank. They must, besides, be repaid at the 
end of twenty years, — 


t See Bulletin of Social and Heonomic Intelli- 
gence, December, 1910, p. 320. The law of 1Uth 
April, 1908, upon Peasant Property authorized 
the National Superannuation Fund to grant the 
Regional Land Credit Societies loans for twenty- 
five years at 2% up to the amount of 1,000,000,000 
francs. These sums are intended to serve for 
the concession of loans on mortgage to indi- 
viduals and societies for the purchase of small 
town and country property, 
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2. AGRICULTURAL SYNDICATES. 

We have often pointed out in previous 
articles in this bulletin how ill-defined 
is the position of the agricultural 
syndicates with regard to their com- 
mercial capacity, especially after an 
important sentence of the Court of 
Cassation, refusing them the right to 
make purchases on behalf of members. 
The draft bill presented by M. Ruau on 
the 19th June, 1908, for the institution 
of agricultural economic syndicates dis- 
tinct from the professional syndicates, 
although not yet dealt with in Parlia- 
ment, has already excited much rather 
lively discussion among the organizers 
of syndicates. 

The Fifth Congress of Agricultural 
Mutual Societies could not fail to con- 
cern itself with this very important 
problem. After discussion of the report 
presented by M. Tardy on the subject 
of the legal regimé of the agricultural 
syndicates, in which heclaimed for them 
a special legislation distinct from that 
for the commercial and industrial syndi- 
cates, the desire was expressed that the 
Commission entrusted with the amend- 
ment of the various legislative provi- 
sions relating to mutual agricultural 
credit and co-operation should present 
in accurate text for the definite regu- 
lation of the juidicial position of the 
agricultural syndicates for collective 
purchase of farm requisites. 

8. AGRICULTURAL CO-OPERATIVE 
SOCIETIES. 

M. Semichon, Manager of the Narbonne 
Enologiz Station, reports upon the work- 
ing of long collective agricultural credit, 
in accordance with the law of 19th 
December, 1906, on loans to the co-oper- 
ative societies for production,* After 
full discussion of the matter, the Con- 
gress expressed the following desires :— 


That the agricultural co-operative 
societies be at last assigned their own 
judicial régime by an organic lawt; 
~* See Bulletin of Economic and Social Intelli- 
gence, Decemker, 1910, p. 226. 

+ It must be remembered that in France there 
is no fundamental law ou cc-sperat.ve societies, 
and they are subjected to the common régime 
gf societies, 
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that encouragement be given to the — 
formation of unions of co-operative so- 


cieties grouped by classes and regions, 


and that regular periodical inspections — 
be organized of all co-operative societies 


profiting by long or short agricultural 


credit; that the Unions of Co-operative - 


Societies, the Federation of Agricultural 
Mutual and Co-operative Societies, as 
well as the Agricultural Department, 
prepare detailed monographs on the 
agricultural co-operative societies of 
various kinds; that the States waive the 


mortgage registration required by arti-— 


cle 10 of the decree of 20th August, 
1907, as guarantee of the long loans 
granted by the regional banks to the 
co-operative societies for production, and 
that the Federation study what means 
may be substituted for this guarantee. 


On the proposal of M. Balp, the 
Government was further requested to 
appoint a Commission at as early a date 
as possible to amend the laws on agri- 
cultural co-operation as has been done 
in the case of credit. If necessary, the 
opinion of the associations concerned 
might be obtained through the Feder- 
ation. 


After hearing M, Belletre’s report on 
collective sale and exportation of fruit, 
the Congress expressed the following 
desires: That the foundation of agricul- 
tural co-operative societies for collective 
sale and exportation of fruit be en- 
couraged in every way, in the regions 
lending themselves to fruit culture, 


especially by the publication of the. re- 


sults obtained by the existing associ- 
ations and by popularising the law of 


29th December, 1906; that the existing ; 


co-operative societies unite in feder- 


ations to profit by the advantages de- 


rived from these organs of centralisation, 
especially as far as the distribution of 
the produce on the markets is concern- 
ed; 
Works exert influence on the transpcrt — 
companies to improve their speed and — 
facilitate delivery, ete. if 


that the Department of Public 


aK * 
pe 


Finally, M. BelJetre gave the meniberaalal " 
‘eh 
quiries on the fruiticres of Haute Savoie, — 


of the Congress the results of his in- 
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He dealt with the origin. of these very 


ancient associations of small milk pro- 


ducers, and gave important details on 


the constitution of these societies and 
their working, His researches show that 
there are to-day in Haute Savoie 360 
co-operative jfrvuiticres and 60 private 
jfruiticres producing cheese and butter. 
In 1910 these societies will have made 25 
millions francs worth of cheese. 
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Thanks to the development and im- 
provement of these associations, the 
farmers have had an appreciable increase 
in the price of their milk. It was sold 
at between 103 and 13 centimes the litre 
in 1891, and in 1911 it had risen to 18 
centimes. _ 


(Summarised from the Annales dela 
Mutualité et de la Co-operation Agri- 
coles, Paris, September-October, 1911.) 


_ THE CRAZE FOR TECHNICAL 
EDUCATION. 


By Haroup Cox. 


(From the Indian Agriculturist, Vol. 
XXXVII., No. 2, February 1, 1912.) 


Since I have been in India nothing has 
surprised me so much as the extravagant 
importance attached by leaders of Indian 
opinion to Technical Education. There 
seems to be a universal belief that 
technical education isa kind of fetish 

which hasonly tobe set upand wor- 


shipped, and straightway flourshing in- 


dustries will spring intu being all over 
Even cautious thinkers seem to 
regard technical education as the first 


essential to the industrial development - 


of the country. That this sudden craze 


as _ should have taken possession of Indian 


minds is all the more surprising to me, 
because I can remember that when I was 
in India before, proposals to substitute 
technical for literary education were 
very properly scouted by Indian opinion. 


BB 5, To European advisers who somewhat 


thoughtlessly said: ‘‘ Learn trades and 
make fortunes”—Indian gentlemen re- 
plied that there was an immediate 
market at the Bar and in Government 
service for young men who had received 
a literary education, but there was no 
such market visible for boys who had 
received an industrial training. Twenty 


years have passed, but the same answer 


might still be made. It is true that the 
number of competitors for Government 
service and the Bar is greater than 
hefore, but the prizes are still there in 
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goodly number for the best men to win 
whereas, as far asI have been able to 
learn, in the case of technical education 
there are practically no prizes at all. 
People say that until India possesses 
an industrially trained population she 
cannot possess industries. That is a 
question which I will discuss presently, 
but it only remotely concerns the parent 
who is considering what are the openings 
for his son, The sensible Irdian knows 
that a boy who has had literary educa- 
tion will have a chance of obtaining a 
really good position as a barrister or as 
a civil servant, and that even it he com- 
pletely misses these chances he will still 
be able to find some employment asa 
clerk or a teacher. But suppose the boy 
has been sent to a technological college 
and learnt the technique ot some parti- 
cular industry, what is he to do with his 
knowledge? Whois going to give him 
employment? It is no answer to these 
questions to say that technical education 
is a prelude to the industrial develop- 
ment of the country. The boy wants 
employments; he does not want “ pre- 
ludes to industrial development.” 


Let me relate an anecdcte. Some 
years ago the Government of India, 
which has also been bitten with this 
craze for technical education, sent to 
England an Indian boy to be taught the 
art of dyeing according to the latest 
scientific methods ina technical college 
in Yorkshire. He was avery bright boy ; 
he worked bard and gave complete satis- 
faction to his teachers, Just as he had 
finished his studies, a big English firm 
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asked the Principal of the College to re- 
commend them a scientific expert in 
dyeing. Without any hesitation the 
Principal recommended this young Indian 
lad, and the firm, after making further 
enquiries, engaged him at a salary of 
£200 to £800 a year. That is not a very 
princely salary ater several years of 
hard work, but the point of the story is 
that the employment of this young 
man in England by an English firm is 
in no way a “ prelude to the industrial 
development” of India, and is a very un- 
satisfactory return for the money which 
the Indian taxpayers have lavished on 
the boy’s education. 


If anyone ask why this Indian boy 
finds employment in England and not in 
India, the answer is very simple. In 
England industrial development has 
reached a high level, and therefore there 
is a demand for scientifically trained 
experts; in India industrial undertak- 
ings of the modern type are extremely 
rare, and must remain rare until more 
capital and more enterprise are forth- 
coming. Industries are not started be- 
cause a number of class-room trained 
experts are clamouring for employment. 
Before an industry can be started, 
somebody must have the enterprise and 
energy to organize its beginnings; and 
that somebody must either have capital 
of his Own, or else must be able to 
persuade other people to supply the 
capital required. These are the primary 
essentials to the establishment of any 
new industry, and, if they can be 
secured, the remaining difficulties can 
be faced with some hope of success. 
But unless the spirit of enterprise ex- 
ists and capital is forthcoming, nothing 
can be done. In India there is very 
little enterprise, and if capital exists 
its owners decline to invest it in Indian 
enterprises. Therefore, for the Govern- 
ment to spend large sums on technical 
education would be not only a waste 
of the taxpayers’ money, but a cruel 
wrong to the boys who had been deluded 
into acquiring knowledge for which 
there was no market. The matter can 
easily be put toa test. Let the Govern- 
went, before launching out on any big 


schemes of technical eS. ascent 
tain how many firms there are in the 
whole of India who want an expert 
chemist or an expert dyer or any other 
kind of expert that it is proposed to 
turn out from the technical schools. 
Let the Government further enquire 


what salaries these firms propose to pay, _ 


and to what extent they are willing to 


employ Indians in place of Europeans.— . 


When this information has been collected 
and published, I suspect that there will 


be very little further demand for tech- — 


nical education on a,wholesale scale. 


These considerations, of course, in no 
way effect the altogether different pro- 
blem of providing tution for boys who 
look for employment in the subordinate 
branches of industry or commerce. 
There is certain to be in tke larger 
towns a steady demand year in and 
year out for skilled mechanics and for 
clerks who can write shorthand and 
use a typewriter, and who have some 
knowledge of the elements of account- 
ancy- Doubtless the education author- 
ities already have given attention to 
these points, but when a native gentle- 
man talks enthusiastically of the bless- 
ings of technical education, he is evid- 
ently thinking of something very 
different from the training of clerks 
and mechanics.. He has in his 
the conception that the sons of gentle- 
men can be taught in school class 
rooms how to become great captains of 
industry. That is the wildest delusion, 
Even in Europe the school-trained indus- 
trial expert can, as a rule, only look 
forward to a very modest salary asa 
paid servant in some big firm. I am 
told thatin Germany first-class chemists 
are to be had for little over £100 a 
year. In India, there is not even this 
outlet for the talents of the industrial 
expert, and a boy who had devoted 
precious years of his early life to master- 
ing the technical details and scientific 


principles of some particular trade would — j ; 
find when he left school that, from the : i 
point of view of earning money all his 


time had been wasted. 
If it is asked—How then is India to 


develop industrially ? the answer is; She ; 
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than to manufactures. 


must begin by acquiring capital and 
enterprise ; and if these are not forth- 
coming from her own people, she must 
borrow them from other countries. In 
the first half of the nineteenth century 
Germany had to borrow capital and enter- 
prise and technical skill from England ; 
she is now able to compete with hor 
teacher. The same opportunity lies open 
to India, but her progress will neces- 
sarily be slower than that of Germany, 
because most of her people are still on 
a lower intellectual plane than the 
Germans occupied two generations ago. 
Meanwhile, it is worthy of consideration 
whether, so far as educational work is 
eoncerned, it would not be wiser to 
direct attention to agriculture rather 
Agriculture is 
and always will be the principle industry 
of the people of India. Already it is 
in some of its branches a more profit- 


_-able occupation than many manufactur- 


‘ing industries, and there is a great 
probability of a further relative advance. 
On the one hand, the growing popul- 


ation of the world and the general 


rise in the standard of living are forcing 
up the prices of foodstuffs ; on the other 
hand by the application of science to 
agriculture, farmers are now able to 
secure a much more profitable return 
for their labour. It may be indeed that 
the future lies with the farmer rather 
than with the artisan. But whatever 
the future may bring forth, at present 
it is beyond doubt that there is in 
India a greater opportunity for applying 
the teachings of science to agriculture 
than to manufactures. For in India it 
is only possible to establish maufactures 
On any extensive scale—and that very 
slowly—by borrowing capital and enter- 
prise from Europe, whereas agriculture 
already exists. There are millions of 
cultivators in India who with the aid 
of technical advice would be able to 
increase the quantity or to improve the 
quality of their produce, thus, adding 
enormously to the wealth of India and 
to the well-being of her people. Here 
is unlimited scope for what may be 
called scientific missionary enterprise; 


_ and here isa practical opening for young 
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men who will make it their profession 
to go about the country—as is already 
being done in Europe—carrying advice 
to the farmer on his own fields. 


COURSE OF STUDY FOR 
ELEMENTARY SCHOOLS. 


(Report by T. H. Grisson, Inspector of 
Schools.) 
(From the Hawatian Forester and Agri- 
culturist, Vol. VIII., No. 12, Dec. 1911.) 


At the last meeting of the Commis- 
sioners of Public Instruction held June 
11, 1911, there was some discussion of our 
course of study, and in the course of this 
discussion it was suggested by the super- 
intendent that a committee be appointed 
to consider the advisability of preparing 
a separate course of study for the rural 
schools—that is, for the miscellaneous 
schoois of one, two, three rooms, etc., 
and it was decided that the matter be 
taken up by the superintendent at a 
meeting of the supervising principals. 


As the “‘arranging and re-arranging of 
studies to be pursued and the promin- 
ence to be given to any particular 
branch of learning” comes under the 
province of the inspector of schools, 
according to law, the matter was referred 
to me for consideration. 


Ihave given this important matter a 
gocd deal of thought, and having been so 
long connected with the schools of this 
Territory, | am fairly well informed as to 
the development of the present course of 
study. It isnot the work of one or afew 
men, but is the outgrowth of the ideas 
and work of the leading educators and 
school officials of these islands. It is the 
result of the study and work of such men 
as Richards, Armstrong, Hitchcock, Bald- 
win, Bishop, Alexander, W. R. Castle, 
M. M, Scott, A. T. Atkinson, Townsend, 
Judge Cooper and H, A. Mott-Smith 
and others. The later revisions have had 
the benefit of the advice and criticisms 
of such educators and experts as Dr. 
Brown, late Commissioner of Education 
at Washington, Col, Parker of the cele- 
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brated Cook County Normal School, 
Miss Zonia Baber and Miss Flora J. Cook 
of the education department of Chicago 
University, Prof. John Dewey, and 
others, some of whom have more than a 
national reputation as educators. 


Before making any recommendations 
of my own on the subject, I decided to 
consult leading educators and college 
men connected with educational affairs 
throughout the States. I wrote a per- 
sonal letter to each describing conditions 
here and stating the character of our 
school population, I enclosed copy of 
our Course of Study and asked for sug- 
gestions and criticisms in regard to the 
same. I quote from the replies received 
up to the present time. 


Prof. Chas. E. Bessey, University of 
Nebraska: ‘‘I realize that you have a 
problem which is entirely different from 
that which confronts us in the States, 
and as I look over the printed course 
of study it seems tome that you have 
mastered the situation in a most ex- 
cellent way. Iam greatly pleased with 
what you have outlined, and I think es- 
pecially that your plan of ‘creating tne 
necessity for language’ in what you plan 
for the children to do is admirable. In 

this way you will accomplish the first 
great thing to be done, namely, that -of 
bringing the children to an understand- 
ing of the English language...... 


“‘ Next to the acquisition of the English 
language by these people of many 
nationalities, an industrial training is of 
most importance, and since the work in 
the Islands is largely agricultural, it is 
desirable that the grammar school should 
articulate with the agricultural college. 
So I commend this feature of your plan 
very thoroughly...... Onething must 
not be lost sight of, and that is, that 
year by year all over the world we are 
becoming more and more mechanical ; 
that is, even in agriculture and horti- 
culture and allied subjects people are 
depending more and more upon mechan- 
ical devices, so that it is imperative that 
the industrial work that you give the 
pupils shall have much of the mechan- 


they should be taught to get out into 
the gardens and fields for agricultural ‘ 
purposes, but they must be taught to t 
undersand and to know mechanical 
problems. 


‘‘The only question that I have in con- 
nection with the printed course of study 
is whether you have not made the nature { 
study alittle stifferand harderthanit — 
should be for the degree of development 
of the children. This question is raised 
not asa finality, but merely as a question. 
However, this can be determined by 
trial. 


“Tlike very much your suggestion of 
‘collecting’ under nature study. If you | 
can extend this part of the nature study, 
I am sure you will be helping to make it 
more efficient. 


‘‘IT shall be very glad to continue this 
correspondence, tor I am greatly interest- 
ed in it.” Pee iy 


(Note). NatureStudy. In speaking of 
nature study, Dewey says: “The aim of 
the elementary school is wrong, It 
should not be:knowledge but to organize 
the instincts and impulses of children 
into working interests and tools.” The 
stress should be on methods not results. 
Not that we do not want results, but 
that we get better results when we 
transfer the emphasis of attention to — 
the problem of mental attitude and © 
operation. Weneed todevelopa certain — 
active interest in truth and its allies, a 
certain disposition of inquiry together 
with the command of the tools that — 
make it effective, and to organize certain i 
modes of activity and observation, con- be 
struction, expression and reflection. == 


Jas. E. Russell, Dean, Teacher’s College, 
Columbia University: ‘‘Upon examin- — 
ation of the Course of Study which you a? 
sent, I find it very difficult to judgeof — 
the work which you plan todo in your ~ 
schools. Your plan for teaching English, ; 
which is indicated briefly in the course — 


has proved successful in the foreign dis- — 
tricts in our large cities,” ie 
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He then refers to courses of study in 
larger cities where the school authorities 
‘have been confronted with the problem 
of how best to deal with non-English 
speaking children, 


Chas. F. Wheelock, Asst. Comm. Edu- 
eation Inspection Div., N. Y. State Ed. 
Dept.: It would seem to me that the 
main purpose of your instruction should 
be to make this polyglot aggregation 
of children fairly intelligent regarding 
ordinary things of life and to give them 
the ability to express what they know in 
Intelligent English. The course of study 

_ that you have submitted seems to be, in 
the main, a mostexcellent one. In minor 
details I should suggest changing it, but 
possibly your experience may prove that 
ITamwrong..... 


“The Nature Work.—The work seems 
to be most excellently arranged. Nature 
study looksa little heavy in the advanced 
grades. Hxperience would be needed to 
- determine whether it could be done or 
‘not. 
“JT find it frequently true that children 
have powers beyond what they are 
ordinarily credited with, and that many 
of the limitations that we have been 
‘accustomed to put on courses of study, 
because we believe the children in- 
capable were really unnecessary.” 


He criticises somewhat the industrial 
work if it be intended that boys and girls 

are required to do the same work—thinks 
there should be a division. Also in 
- number work of the third grade he 

criticises the limitations of numbers to 

1,000 and the multipliers and divisors to 
_ two figures. He considers the limitations 

unwise, as he says ‘‘in the third grade 

the children should begin to do a little 
- generalising, and be able to imagine some 
_ things they have never seen. 


“IT fear that I have not given you any- 
thing of very great value, but I wish to 
assure you that I have gained something 

myself from your letter and from the 
course of study which you sent me.” 


(Note.) Whether the nature study be 
considered too heavy in the advanced 
grades depends much upon the manner 
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of presentation. The work was not in- 
tended to be treated from a scientific 
standpoint, but simple experiments and 
observation of various processes in 
nature and the arts—a knowledge of 
common things about us. The more 
advanced grades are found mostly 
in the centres of population near 
the various industries, and such children 
are brought more or less into con- 
tact with pulleys, machinery, sugar 
mills, wharves, etc. As I said before, 
whether this part of the nature study 
be heavy or the reverse depends alto- 
gether upon the method of presentation 
of the subjects. 


In regard to limiting the number of 
work in the third grade in the making of 
bills, for instance, to article the kind, 
measure and prices of which are known, 
the idea was to warn teachers against 
the use of words without thought, parti- 
cularly necessary on account of the 
many non-Hnglish speaking children in 
the schools. Limiting operation of 
numbers to 1,000 was done, so that - 
children would work only with numbers 
which were possible of comprehension 
by them. 


Prof. Henry W. Holmes, Division of 
Edueation, Harvard University: ‘‘In 
general, it seems to me that your course 
of study is excellent. Naturally every- 
thing depends on the way in which it is 
carried out, but so far as your program 
on paper is concerned, it is unquestion- 
ably commendable. I have only one 
doubt about the general character of the 
program; it seems to me too difficult. 
It is not too meagre nor graded too low 
for a good city system of schoolsin the 
States. I should fear, therefore, that 
teachers would find it a hard program to 
carry out under your conditions. But of 
this point youcan best judge for your- 
self....... 


‘‘T cannot, I regret to say, criticise 
your elementary school program in great 
details, but I will add here one or two 
remarks on certain particular points, 
which may indicate for, you the basis of 
my general reaction as given above. I 
shall give you rather the points of ad- 
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verse criticism than those of approval, 
not because the former would be more 
numerous if I spoke of each detail in the 
course, but because I suppose you wish 
suggestions for improvement rather 
than mere praise. 


“1. Are the stories toldin language 
work the native stories; or are they 


stories of American, English andGerman 


inheritance? Solarge a portion of your 
school population is oriental, that it 
would seem highly desirable to have 
your fairy tales, fables, rhymes, ete., 
very largely oriental in origin. 


«2, Are the punctuation marks to be 
taught in each grade carefully listed ? If 
& more general recommendation to teach 
punctuation is given out, it is likely that 
no one teacher will feel responsible for 
the teaching of particular marks. 


«3. Your nature study program seems 
to include rather too much observation 
and too little actual growing of plants or 
animals, ete., although this element is 
not entirely lacking in it. 


“4, Your illustrative work, which 
stands, I suppose, for drawing, seems to 
aim rather more than it should at the 
development of mere technical skill with 
the pencil and brush, and the capacity 
to make working drawings or semi- 
scientific representations of objects.... 


‘* Your course in Geography seems to 
emphasize too much and too early the 
scientific study of the subject. The 
social side of it—conditions of life the 
world over—should be very strong at 
the beginning, and should yield only 
atthe end to the scientific aspects of 
the subject. 


‘*§6, It would seem to me that you 
introduce technical Grammar rather too 
early in Grade IV. 


“7, Your History seems to me to 
emphasize too much at the beginning 
American history ; it would seem natural 
to start somewhere nearer home. 


“8, Your course in nature study, 
introducing scientific experiments in 
Grade VY. seems to be too advanced.” 


sary punctuation marks 
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(Note).—In regard to the statement — 
that the course of study seems too diffi- 
cult, it may be said that that depends 
upon how exhaustively each subject is 
treated in the different grades. Iflarger 
or vital points of subjects are taken up 
aud minor details left out, the course is 
not so difficult as it may appear at first 
glance. The difficulty comes in attempt- 
ing to teach too many things in the 
subjects not worth teaching. 


1. In answer to question ‘‘1” I would 
say that the stories told in language 
work comprise stories of Hawaiian, 
Japanese and Chinese origin as well as 
those of English and German ioheritance. _ 
In the first grade, for instance, we have ~ 
“ Kila, the Canoe Builder,” tales from 
Hawaiian history. ‘ Hok Lee,’ Chinese, — 
“The Monkey and the Crab,” Japanese, — 
fairy tales from China and Japan, etc, — 
Anglo-Saxon stories predominate to in- 4 
culeate ideas of our civilization, q 

. 
i 


2. Punctuation is part of writing, and 
as the sentence is written on the board, 
the child is familiarized with the necexs- — 
as with the © 


words used. 


3. This criticism is just so far as the — 
nature study program is set forth in the - 
manual, but the growing of plants, ete, — 
is very generally continued in school — 
gardening aod manual work. 


4, Illustrative work includes modeling — 
in sand and clay, chalk modeling (land — 
forms) on blackboards, pencil and crayon ‘" 
work, pen and ink work, painting in © 
water colours, marking and dramatiz- © 
ation, not with the idea of developing ~ 
technical skill, to make working drawings ~ 
or semi-scientific representation of ob- — 
jects, but to express thought through © 
the organization of the child’s powers, — 


5. Nature Study and Geography in ~ 
the lower grades do emphasize the social ~ 
side of the study very strongly as shown 
in the detailed outline of the gourse of 
study. 
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is only ar ntliarize the child with the 


terms and forms used in the study of 
grammar while in close connection with 
the expression of the thought, the 
natural way of learning the construction 
of language. While the direction is to 
teach the possessive case, for instance, 
it is not intended that the child is to 
learn a grammatical definition or rule, 
but that he is led to observe its form, 
and while the teacher calls his attention 
to this the proper term may be used, 
“possessive,” andso with other grammat- 
ical terms, as noun, verb, phrase, sen- 
tence, etc. When speaking of words 
there is no more reason why the teacher 


5 should not use the proper term than 


there is when he is talking of numbers 
and uses the term divisor, multiplier or 
subtrahend: In this way the child is 
familiarized with the forms of grammar 
by hearing them when attention to 
them is necessary all through the 
grades. In the sixth ani seventh grades, 
children may use a grammar for re- 
ference as they would use a dictionary, 
and when they reach the eighth grade 
the study of fcrmal grammar will be 
comparatively easy. 


7. The history work does begin at 
home. We have Hawaiian legends, tales 
from Hawaiian history, national stories 
adopted, Chinese and Japanes_ stories 
and myths, old stories of the East which 
describe conditions of a primitive people, 
‘stories suitable for testivals, as for 
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Kamehameha Day, thanksgiving, Christ- 
mas and Haster, In these legerds and 
stories we have the beginning of history 
teaching, and it is not until the fifth 
grade that there is any attempt to teach 
formal history, 


RESEARCH SCHOLARSHIPS IN 
AGRICULTURAL SCIENCE. 


Agricultural Economist and Horticul- 
tural Review, Vol. XLIV., No. 504, 


(New Series) p. 319, December, 1911. 
(From the Bulletin of the Bureau of 
Agricultural Intelligence and of Plant . 
Diseases, 3rd Year, No. 2, February, 1912.) 

The Board of Agriculture and Fisheries 
has awatded twelve of these scholar: 
ships in agricultural science. 


The scholarships have been established 
in connection with the scheme for the 
promotion of scientific research in agri- 
culture, for the purpose of which the 
Treasury has sanctioned a grant to the 
Board trom the development Fund. 


The scholarships are of the annual 
value of £150, and are tenable for three 
years, 


They have been established in order 
to train promising students, under suit- 
able supervision, with a view to their 
contributing to the development of 
agriculture, either by carrying out inde- 
pendent research, or by acting in an 
advisory capacity to agriculturists. 


MISCELLANEOUS. 


PRESENTATION OF A PIECE OF 
PLATE, 


(From the Royal Botanic Gardens, Kew. 
Bulletin of Miscellaneous Information, 
No. 1, 1912.) 


The International Rubber Exhibition 


held in London in July last was made 


‘the occasion of an interesting present- 


_ ation of a handsome silver salver to 


the Royal Botanic Gardens, Kew, in 
commemoration of the part played by 


_ this institution in the initiation of the 


ite yolel io fs i 


Para rubber industry in the Kastern 
Hemisphere, 


The presentation was made by the 
Rubber Growers’ Association at a ban- 
quet held on July 7th, 1911, and the 
salver was accepted on behalf of the 
Royal Botanic Gardens by Sir W. T, 
Thiselton Dyer. 


At the same time a telegram was sent 
by the Chairman to Sir J. D, Hooker, 
during whose directorship the introduce 
tion of Hevea brasiliensés to our Kastern 
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possessions took place. In acknowledg- 
ing the gift, Sir W. T. Thistleton-Dyer 
said :— 


Sir Henry Blake and gentlemen,—I 
think the Permanent Secretary of the 
Colonial Office, who is present with us 
to-night, will agree with me that this 
is rather a unique occasion in official 
history. You know that Civil servants 
serve under the Crown,I think 1 may 
say, without fear or expectation of 
favour. When they do their duty they 
are subject to a good deal of criticism. 
They are very glad when their efforts 
meet with some success. I can honestly 
say, as far as I know, that the last 
thing they except to get is the smallest 
credit for it. I find myself now in front 
of a stupendous piece of plate which 
Sir John Anderson suggests I should 
take away under my arm. I confess 
that I find the situation rather em- 
barrassing, but I am very much com- 
forted when I read the inscription, 
because nothing is more impossible than 
for a servant of the Crown to receive 
any substantial recognition of anything 
he has done. What Kew did in this 
matter was nothing more than its ordin- 
ary routine work. That institution now 
lives in the third century of its exist- 
ence. As [ have reminded my neighbour, 
the Ccnsul-General for Germany, it was 
founded in the 18th century by a prin- 
cess of his nation, who, to adopt the 
words of Mr. Gladstone, ‘cast her 
aspiratious into the future” of her 
adopted country when she founded Kew. 
‘We have done many things in the past 
at Kew. When I say “we,” I speak 
of a considerable procession of prede- 
cessors in the 18th century. We—that 
is Kew—tried in the same way as we 
engaged in the rubber enterprise to 
transfer the breadfruit from the Pacific 
to the West Indies. The mutiny of the 
Bounty grew out of that attempt, and 
there was a chivalrous predecessor of 
Mr. Wickham in the Kew gardener, 
who stuck to the captain, and died from 
exposure in the boat. Peace has its 
victims as well as war. Well,we succeed- 
ed with regard torubber. I can assure 
you that on that 14th of June, when Mr. 
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Wickham arrived at Kew in a hanson 
cab with his precious bag of seeds. not 
even the wildest imagination could have 
contemplated its results in this banquet 
to-night. What we did was done in the 
most ordinary and routine way. I was 
the lieutenant then. My chief, whois 
now in his 95th year, and who has the 
vigour of youth, but is not allowed to 
dine out, would have enjoyed very much 
to be present here to-night; but there 
is one whom I miss, who was the prime 
mover in the enterprise—one to whom 
your cheer should go up—Sir Clements 
Markham. (Applause.) He was the 
prime mover also in introducing the 


/ 


Cinchona plant into India, and giving ~ 


India the advantage of quinine. He 
travelled in South America, and I think 
that out of quinine the idea came to 
him that he would round ‘off that part 
of his life’s work by giving to the Hast 
rubber as well. When I tell you that 
owing to Markham the natives of Bengal 
for a farthing can get five grains of 
quinine at any post office, you will 
realise what he did with the help of 
Kew in introducing the Cinchona tree 
into India. In the same humdrum way 
we did the same with rubber. I saw 
Mr. Wickham’s seeds planted. We knew 
it was touch and go, because it was 
likely the seeds would not germinate. I 


remember well on the third day, going 


into the propagating house where 
they were planted, and seeing that 
by good luck the seed was germin- 
ating. So rapidly did the plants grow 
—1,900 of them—that we had to have 
special cases made. On August 12th, 38 
cases went out to Ceylon ona P. & O. 
steamer in charge of a gardener, but I 
will not bore you with other details. 
You yourselves are able to judge of the 
result, and you can appreciate the advant- 
age of Kew taking upa matter of this 
kind. The whole expense of initiation, 
and the whole burden of finance from first 


to last was borne by the India Office,and 


the people to whom the Colonies in the 


East ought to bo gratefulis the Indian ~ 
Government, which, I am afraid, has— 
reaped very little advantage. Youowe ~ 
it that debt, andit is a deep debt, I 


“ 
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not merely an isolated institution in a 
London suburb; itis in communication 
with a network of similar institutions 
all over the Empire, and it has the 
advantage of being able to command the 
assistance and co-operation of all of them. 
It may interest you to know that owing 
to advice that nothing of the kind would 
grow in the plains of Bengal, we re- 
frained from sending these precious 
Hevea plants to Calcutta, but with the 
consent of the India Office, which was 
generous enough under the circum- 
stances, we sent them to the Ceylon 
Botanie Gardens. From Ceylon we were 
able to supply the Straits Settlements, 
and so we planted the Hevea ina climate 
and under physical conditions which 
were most suited to them. But, as you 
know, at that time the Kast was not 
ready for them ; it required imagination 
to see their future, but we had scien- 
tific colleagues who watched over their 
growth and. helped the enterprise in the 
best possible way. I need not enumerate 
their names, they are perpetuated on 
this’ salver, which will pass into the 
custody of my successors at Kew. ButI 
might say a word about my friend, Mr. 
‘Ridley, who has assiduously nurtured 
the rubber industry and fostered its ex- 
pansion in the Native State. There is 
nothing more to add except that the 
thing has been a great success. Kewhas 
attempted many things; some have 
failed and some have succeeded; and, as 
far as the officlals at Kew are concerned, 
they feel that itis generous of you to 
make this presentation. Iam sorry my 
successor is not present to-night, or he 
would have endorsed whatI have said. 
We have but done our duty. Such a 
gift is no doubt highly irregular; but 
what I put to my conscience is, that it is 
nota present toany individual—it isa 
present to Kew and to the nation, and it 
will be preserved at Kew as a public 
memorial. Kew has received many gifts 
from persons who are -anxious to 
develop its usefulness, This, perhaps, 
will also answer that purpose, as it will 
give an encouragement for the future, 


(Applause.) 
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would also like to point out that Kew is | 
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The salver, which is engraved with ~ 
the Royal Arms, bears the following 
inscription :— 


Presented 
By a number of those interested in 
the Eastern rubber industry, 
to . 
THE ROYAL BOTANIC GARDENS, KEW, 


to Commemorate the Introduction of 
Hevea Brasiliensis, the Para rubber 
into the Eastern Hemisphere, 

An achievement which laid the found- 
ation of a most important industry. 


India Office Clements Markham. 
Kew Hooker, Trimen. 
Ceylon Thwaites, Trimen. 


Malay Peninsula Cantley, Murton, Low, 
Ridley, 
Wickham, Cross. 
Ist July, 1911. 
The salver has been placed on exhibition 
in Museum No. 1, 


Collectors 


AGRICULTURE IN TRINIDAD, 
1909-1910. 
(From the Agricultural News, Vol. X., 
No. 238, p. 181. Barbados, June 10th, 1911.) 
(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases, 
2nd Year—Numbers 8, 9, 10. 
August-September -October, 1911.) 
Cacao.—The exports of cacao continue 
to increase in quantity 51,575,000 lb., 
having been exported during the year 
ending December 3lst, 1909. 


A large number of manurial experi- 
ments were started at River Hstate by 
the Department of Agriculture. Spray- 
ing experiments have been carried out 
by the Board of Agriculture, and the 
results are reported to be satisfactory. 


The Mycologist and the Entomologist 
have also been engaged in studying the 
diseases of cacao and recommending 
remedies. 


Sugar.~The exports during 1909 
amounted to 45,330 tons; 11,401 cane 
farmers produced 154,000 tons of canes, 
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Special attention has been given during 
the year to the study of the ‘‘ frog hopper” 
insect which is most destructive to the 
cane crops, witha view to discovering 
the most effective means of minimising 
the attacks of this pest. | 


Coconuts.—Exports during 1909 were 
over 20,300,000 nuts. 


Rubber.—80,000 trees of Hevea, 600,000 
trees of Castilloa and 25,000 trees of 
Funtumia are growing in Trinidad. 


The trees vary in age from 1 to 15 
years. Hevea having been found to grow 
well, a large consignment of seeds was 
imported from the Malay States, but 
only a small number (about 3,000) ger- 
minated. As it is intended to grow 
Hevea on a large scale, a further supply 
of seeds will be obtained. 


 Castilloa trees grow well, and rubber 
has been exported in small quantities for 
the past few years. Tapping on a larger 
scale is about to be undertaken. 


Rice.—This cultivation is entirely in 
the hands of small growers, who grow 
mostly for their own use. 


Bananas.—Experiments in manuring 
bananas have been carried out by the 
Government on its lands known as St, 
Augustine, and it has been shown that 
a profitable return can be obtained from 
heavy applications of pen manure. The 
variety of banana known as ‘‘ governor ” 
has been shown to possess several advant- 
ages over the ‘“‘Gros Michel” variety. 
About 110,000 bunches have been export- 
ed during the year, showing a large 
increase over any previous year. 


Agricultural Shows.—Five Shows were 
held during the year in different 
districts. 


Government Farm.—Additions have 
been made to the breeds of stock at the 
farm by the importation of Holstein, 
Guernsey and Jersey bulls and cows. A 


second sire jack has also been imported. " 
The hackney and thoroughbred stallions 


continue to be highly appreciated. 


AGRICULTURE IN JAMAICA, 


(From the Agricultural News, Vol. X.., 
No. 242, p. 255, Barbados, August 5th, 1911.) 


(Bulletin of the Bureau of Agricultural 


Intelligence and of Plant-Diseases. 
2nd Year—Numbers 8, 9, 10, 
August-September, October, 1911.) 
The value of the chief products ex- 
ported during the year for 1908-09 were 
as follows :— 


a ee 
.-» 1,044,820 


Bananas... 

Cigars we Au --. 203,850 
Rum Ves «- 186,808 
Log wood and loetenal extract 160,861 
Coffee es ae 116,166 
Cacao nee bea 90,914 
Sugar as 77,047 
Grape fruit and eranees ae 51,840 


The development of the fruit industry 


of Jamaica continues, and the increased | 


export of sugar and rum shows that 


these staples have proceeded some little - 


way toward the recovery of their old 
position. 


Other matters of conan interest are 
the facts that the central sugar factories 
are doing successful work, and that a 
new factory has been opened in West- 
moreland ; that, judging from voluntary 
returns, most of the land is in woods 
and ruinate, while an area amounting 


to over three-quarters of the area of - 


such land is tilled in Guinea grass, or 


exists: as common land; and that in re- 


gard to the sale of Crown lands for 
small holdings, it has been decided to 
proceed with caution in the matter of 
selling by instalments, on account of 


the fact that about one-quarter of the : — 
area at present out on credit is now 


in arrears or taken back. 


a 
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- BARBADOS SOUR GRASS. 


Bolton Mansions Hotel, 
Bolton Gardens, 
Scuth Kensington, S.W., 
28th January, 1912. 


Dear Sir,—Whilst reading the Bulle- 
tin of the Imperial Institute, Vol. IX., 
No.- 1, I came across a review of 
Mr. Macmillan’s Handbook of Tropical 
Gardening. In this review it is stated 
that ‘‘The reference on page 104 to 
Paspalum conjugatum. as ‘‘ Barbados 
sour grass is inaccurate; this valuable 
plant is Andropogon pertusus, men- 
tioned on page 462 without a common 
name.” ‘I looked up the Flora Zeylanica 
at the South Kensington Museum, and 
found asI thought that Barbados sour 
grass was given by the late Sir Joseph 
flooker as the popular name of Paspalum 
conjugatum with the authority of 
Ferguson, also, in the History of Bar- 
bados by Sir R. H. Schomberg, the 
vulgar name is given ‘‘ Broad-leaved 
Savannah grass ’—‘‘sour grass” 


I wrote accordingly to Professor Duns- 
ton (privately), saying I thought ‘his 


reviewer was in error, and quoted the 


above authorities. I added that for as 
long as I could remember Paspalum 
conjugatum had been known in Ceylon 
as ‘The sour grass of Barbados.” 


To my letter he sent me the accom- 
panying reply, and I have received his 
permission to send you a copy. 

Yours, ete,, 
JOHN F. JOWITT, 


Imperial Institute. 
London, S.W., 16th January, 1912. 


DEAR JOWITT,— With reference to your 


letter of the 12th December regarding 


‘“Barbados sour grass,’ I have looked 


carefully into this question and have 


also consulted the Director of Kew. 


seta Ltn. ee 
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Correspondence, 


It appears that the name ‘‘sour grass” 
has been applied indiscriminately to 
more than one species, and as its use 
may consequently lead to confusion, it 
would be better to avoid it altogether, 


In Barbados, Andropogon pertusus 
has been known as ‘sour grass” for 
at least forty years, and specimens of 
this grass, under the name of ‘‘sour 
grass,’ have been received at various 
times at Kew during that period. No 
specimens of Paspalum conjugatum have 
ever been received at Kew from Bar- 
bados under the name ‘sour grass.” 
Andropogon pertusus was introduced 
into the West Indies from India. 

The statement which you quote from 
the Flora of Ceylon that P. conjugatum 
is the sour grass of Barbados, rests 
apparently on the authority of Ferguson, 
but the Director of Kew has not been 


able to verify this. Duthie in his 
“Fodder Grasses of India” does not 
quote the name ‘sour grass” at all. 


Both grasses are common in Bengal, 
Andropogon pertusus as a native, and 
Paspalum conjugatum as an introduced 
grass, but neither species is known 
there as ‘‘sour grass.” 

P. conjugatum is referred to as “‘sour 
grass of Jamaica” in Kew Bulletin, 
1894, p. 385. 


I am, yours sincerely, 
WYNDHAM R. DUNSTAN. 


J. EF. JowitTt, Esq., 
Bolton Mansions Hotel, 
Bolton Gardens, S,W. 


|We are informed by Mr. Maemillan, 
on the authority of Mr. Piper, the ex- 
pert agrostologist of the U.S. Depart- 
ment of Agriculture, who has recently 
been deputed to make a special study 
of the grasses of the Philippines, that 
Paspalum conjugatum is commonly 
known in the Philippines as ‘‘ Sour” 
or ‘‘ Bitter grass,” also occasionally as 
**‘Carabao grass.’—ED. | 
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ALOES, Socotrine cwt. 
Zanzibar & Hepatic ,, 
ABRROWKOOT (Natal) Ib. 
BEES’ WAX, cwt. 

Zanzibar Yellow _,, 
Kast Indian, bleached ,, 
aa unbleached ,, 
Madagascar ” 
CAMPHOR, Japan ae 
China . 


CARDAMOMS, Tuticorin 
Malabar, Tellicherry 


Calicut 

Mangalore ,, 
Ceylon, Mysore ,, 

Malabar . 


Seeds, K.1,& Ceylon ,, 

Ceylon Long Wild ,, 

CASTOR OIL, Calcutta,, 

CHILLIES, Zanzibar cwt. 

Japan ,, 

GINCHONA BARh.— Ib. 
Ceylon 


CINNAMON,Ceylon Ists/Good to fine quill 


per lb, 2nde 
ards 
4ths' 
Chips, &c.. 
CLOVES, Penang Ib. 
Amboyna An 
Ceylon 
Zanzibar 
Stems Bo 
COFFEE 
Ceylon Plantation cwt. 
Nai avers 


Liber ” 
COCOA, Ceulon Plant. ,, 


Native Estate ” 
Java and Celebes ,, 
COLOMEU KOUT 
CROTON SEEDS,sift. ewt. 
CUBEBS 
GINGER, Bengal, ‘rough,, 
Calicut, CutA,, 
a B oe 
Cochin Rough ,, 


Japan ry 
@UM AMMONIACUM ,, 
ANIMI, Zanzibar 


Madagascar ,, 


aBABIC E.I.& Aden ,, 
Turkey sorts ,, 


Ghatti iN 
Kurrachee 
Madras ny 


ASSAF(ETIDA a 


. KINO 


MYRRH, Aden sorts cwt 
Somali ,, 
OLIBAN UM, drop An 
pickings ,, 


siftings ,, 
. INDIA RULBEK lb, 


Ceylon, Straits, 
Malay Straits, ete, 


Assam 


Bangoen 


Fair to fine bold 
Dull to fine bright pkd. 
Dull to tine 


‘\Fair and fine’ bright 


MARKET RATES FOR TROPICAL PRODUCTS. 
(From Lewis & Peat’s Monthly Prices Current, London, 28th Februuary, 1912.) 


QUALITY. QUOTATIONS. 
pee to fine é «1658 @ 70s 
Ommon to goo oe P 
Fair to fine ee ips a 


Slightly drossy to fair 


Fair to good FE 


£7 17/6.a £8 2/6 


Dark to good genuine ../9517/6 a £6 12/6 
Dark to good palish (612s 6d a£7 
Refined 


1s 6d a 1s 84d 


Fair average quality .../140s 


Good to fine bold 
Middling lean 
Good to fine bold -23 10d a 8s 3d,, 


Brownish 23 3da2s7d ,, 
Med brown to fair bold 2 a4s3d 


235d a 2s 8d,, 


Small fair to fine plump |23 9d a 4s 
Fair to good + /23 7d a 28 9a 
Fair to good «- (332d a 33 4a 
Shelly to good -- 16d a 2s 
Good 2nds - (33d a 4d 
Dull to fine bright -/40s a 453 


Fair bright good bright. .|/40s a 45s 


Crown, Renewed 38d a 70 
Org. Stem |2d a 6d 

Red Org. Stem [19d a 43d 
Renewed 3d a 5} 
Root ld a 4d 


1s 8d als7d 
is4d a 1s 6d 


iT) o 
” ad 


Qid a 3d 
llda 1s 2d 
9d a 10d 


Fair 


Medium to bold 
Good ordinary 
Fair to bold 
Special Marks 
Red to good 
Ordinary to red 
Small to good red 
Middling to good 
Dull to fair 
Ord. stalky to good 
Fair 
Small to fine bold 
Small and medium 
Common to fine bold 
Small and D’s 
Unsplit 
Ord. Paloeky to fair clean’ ror a 728 6d 
Pale and amber, str. srts |£15 a £16 
by little red|212 a, 214 

Bean and Pea size ditto|75s a £11 
Fair to good red sorts |£7 a £9 
Med. & bold glassy sorts|£5 a £8 
Fair to gone palish ...)£4a28 15s 

red ...|£4 & 27 10s 
Ordinary "to mood pale|35s 2 45s nom. 
37s 6d a 57s 6d 


728 a 838 
433 a 60S 


70s a 75s 


Sorts to fine pale... 
Reddish to good pale ...|278 6d.a35s ,, 
Dark to fine pale ./2786da 40s ,, 
Clean fr. to gd. almonds|£17 & £19: 
com. stony to good block|25s a £15 

Fair to fine bright 9d als 
Middling to good 


a a3 
Good to fine white 
Middling to fair 
Low to good pale 
Slightly foul to fine 20s a 22s 6d 
Fine Para bis. & sheets|5s 3d 


» Coara 2 5s 2d 
Crepe ordinary ‘o fine. .|58 1d abs 4d 
Fine Block . (08 4d 
Scrap fair to fine . (48 6d a 48 7d 
Plantation .|48 3d 
Fair Il to ord, red No. 1\8s 6d a 38 10d 
2s a 28 8d 


2s lida 3/3dnom.jINDIGO, E.I. Bengal 


32s 6d a 40s nom, 


QUALITY. 
INDIARUBBER.(Contd.) 

Borneo Common to good 
Java Good to fine red < 
Penang Low white to prime red/1s 6d a 33 
Mozambique Fair to fine red ball _ .../88 9d a 4s 5d 

Sausage, fair to good ..|3s 6da 4s 4d 
Nyassaland Fair to fine ball 39 a 48 
Madagascar Fr to fine pinky & white|2s 9d a 3s 6d 


Majunga & blk coated ..|2s a 2s 6d 
Niggers, low to good ../6d a 3s3d 


New Guinea Ordinary to fine ball ../2s 6d a 3s 6d 
Shipping mid to gd violet|3s 2d a 3s 8d 
Consuming mid. to gd.|2s 6d a 3s 
Ordinary to middling |2s $d.a 2s 6d 
Oudes Middlingto fine /|2s6d a2/8 nom, 
Mid. to good Kurpah [2s 2d a 28 6d : 
Low to ordinary ls 6d a 2s 
Mid. to fine Madras {None here 
MACE, Bombay & Penang|Pale reddish to fine 2s 8da 2s 6d 
per Ib. Ordinary to fair 23 a 2s 2d © 
Java ‘ », good pale |2sa 2s 4d 
Bombay Wild 6d a 7d 
MYRABOLANES, ~ cwt|UG and Coconada 4s 6d a 5s 
Bombay », |Jubblepore 4s 9d a 6s 6d 
Bhimlies 4s 10}d a 6s 9d 
Rhajpore, &c. 43 6da53 9d 
Bengal »» {Calcutta 3s 9d a 45 38d 
NUTMEGS— Ib. |64’s to 57’s lod a 1s 
Singapore & Penang ,, |80’s iad 
110’s 6d 
NUTS, ARECA ewt.|Ordinary to fair fresh j14s a 15s 
NUX VOMICA, Cochin {Ordinary to good 956d a@ lis 
per cwt. Bengal ” i 7s 6d a 83 
Madras J) a 78 6d a 88 6d 
OIL OF ANISEED _,, |Fair merchantable 53 11d 
CASSIA », [According to analysis (8s da 3s 9d 


LEMONGRASS », (Good flavour & colour 


NUTMEG % Din y to white a a 13d 
CINNAMON a nary to fair sweet |24da1s 4d 
CITRON ELLE “4! Bright & good flavour |1s 1¢d 
ORCHELLA WEED—cwt 
Ceylon ., |Fair ». /10s Nom. 
Madagascar », |Fair {108 4, 
PEPPER—(Black) Ib. 108 ,. 
Alleppy & Tellicherry|Fair .. [53d 
Ceylon ,, sy |» to fine bold heavy | ..|5¥d a 6d 
Singapore Fair ase eee oo Dh 


Acheen & W. C.Penang|Dull to fine .. _.,.|64d a 6d 


(White) Singepor » |Fair to fine ve ..|8d a 9d 
Siam »» |Fair Ss we [8 
Penang oy |Hair ae nes 73d 
Muntok __,, |Fair +», (840 
KHUBABB, Shenzi ./Ordinary to sgood ... |18 9d a 28 9d 
Canton {1\Ordinary to Sa .. (la 5d a Is 8d 
High Dried. .|Fair to fine ... (94d & 10$d 
Dark to fair ea ..\74d & 84d 
SAGO, Pearl, large ..|Fair to fine ..  ,.{188 a193 
medium ..' ,, ” 17s a 18s 6d 
small 14s a-1is 


SEEDLAC 
SENNA, Tinnevelly 


ewt. Ordinary to gd. soluble |453 a 60s 
Ib.|Good to fine bold green|6d a 8id 
Fair greenish 3d a 44d 
Commonspeckyand small!ljd a 2}d 

SHELLS, M. o’PEARL— 


td ee jan iis USE to bold ltt 6d a 1853 


Bom ” ... 673 6d & 1878 6a 
Mani ” ” Nom, .. £127/6a£15 
Manilla a Fait to good .|£9 63a 14 
Banda +. /323 & 878 


orts 
MEG Calcutta,,.|Mid.to fine bI’k not stony|10s a 12s 
r cwt. Madras |Stony and inferior ../488 58 


TORTOISESHELL— 
Zanzibar, & Bombay lb. aoe to bold »-|11s 6d a 87a 
Pickings - ae & 16s 
TURMERIC, panel ewt,|Fair 
Madras ,, |Finger fair to fine bold 3ee. 278 
Do. __,, |Bulbs [bright}18s a 208 
Cochin __,, |Finger fair ~ 218 
Bulbs « |L6s 
VANILLOES— Ib. 
Mauritius...) Ists|Gd crystallized 3} a8} in|13s a 183 ed 
Madagascar ... } 2nds/Foxy & reddish 34a ,,/|138 a 168 
Seychelles ...J 8rds|Lean and inferior aes iba 6da, 138 a 
VERMILLION .. Fine, pure, bright 
WAX, Japan, squares |Goodhite hara ne Mies” 


ee 
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RUBBER IN MALAYA. 


FUTURE PROSPECTS OF THE 
INDUSTRY: MR. MALET’S ESTIMATES 
UP TO 1915. 


We reproduce below from the Straits Times 
an important and carefully compiled docu- 
ment by the well-known Johore planter, for- 
merly of the Belgian Congo Department of 
Agriculture, showing acreages of rubber planted 
in the Near East and probable yields for Malaya. 
Ceylon is put at 200,000 acres, whereas it has 
nearly 215,000 or over—by our latest Directory 
returns. But it is over the yields for Malaya 
that’ Mr. Malet enters into details. Here 
it will be seen he has reckoned the acreage for 
each year of planting from 1898 (before which 
he gives only 50 acres as planted) up to 1911— 
in which year he calculates 63,000 acres (!) were 
planted up (or 30,000 and 50,000 below the top 
years, 1907 and 1910.) And he has also varied 
the yield from 60 1b. per acre, for 4-year-old, to 
350 lb. per acre for 10-year-old rubber. The 
result is; we have yields estimated, from the 
. acreage to be in bearing each year, as follows :— 
1912, 20,350 tons (263,000 acres); 1913, 28,610 tons 
(324,000 acres); 1914, 38,700 tons (437,000 acres); 
1915, 49,790 tons (500,000 acres); and 1916— 
59,410 tons. But this is theoretical, and the es- 
timate for 1911 on the same working, 30,162,000 
1b. (13,460 tons) actually proved to be 23,400,000 
Ib. (10,460 tons)—this large shortage being due 
to the big drought of March to May 1911. 


(Straits Times, March 21.) 

We have been favoured by Mr C C Malet with 
the following very interesting calculations about 
the Malayan Rubber Industry. The figures are 
the most complete we have seen, and they ap- 
pear to have been compiled with great care and 


accuracy. Mr Malet is perhaps an optimist on | 


the matter of production a few years hence, but 
there is much in past experience to support his 
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views and we would attach, as he does, great 
importance to the conservation which should 
result from increased knowledge of how tapping 
can be done to greatest advantage :— 

Statistics re the planted area under Para Rub- 
ber, in the Malay Peninsula. 

These statistics are compiled from the infor- 
mation supplied by the Government surveys, 
and the Planters’ Association of Malaya, etc. 


Area planted up to and including the year 
1909, and the approximate areas planted each 
succeeding year since :— 


Areas given in acres. Estimated 
1909 1910 1911 1912 

F. M.S. 200,000 60,000 20,000 280,000 
Colony 96,000 14,000 20,000 120,000 
Johore 30,000 30,000 20,000 80,000 
Kedah 4,000 3,000 1,000 8,000 
Kelantan 4,000 5,000 1,000 10,000 
Tringganu j 1,000 = =1,000 2,000 
Total 61,000 113,000 638,000 500,000 


The estimated area planted with Para Rubber 


in the Middle Hast, at the end of the year 1911, 
amounts to the following :— 


Acres, 
The Federated Malay States 280,000 
The Colony of the Straits 
Settlement :— 
Acres 
Malacca 65,000 
Singapore Island 20,000 
Province Wellesley 25,000 
The Dindings 10, 000 120,000 
Johore (believed to be actually 

over 100,000 acres) 80,000 
Kedah, Kelantan, and Tring- 

ganu 20,000 
Borneo (B. N. Borneo, Brunei, 

Sarawak, and Dutch Borneo) 25,000 
Cochin China _... es 15,000 
South Indiaand Burmah _,,, 30,000 
Ceylon 200,000 
Java, Sumatra and the Islands 200, 000 

Estimated total ehypbably, 
quite 1,000,000) 970,000 
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The above areas do not include many some- 
what nebulous areas planted by Chinese and 
natives, whose value is problematical. 


Detailed list of the estimated yearly plantings 
in the Malay Peninsula :— 


Estimated 
Acreage total acreage 
Year planted during at the end of 
Planted. the year. ach YOat- 
eu moe wes say 50 acres. 50 acres, 
1898 500 do 550 do 
1899 1000 do 1550 do 
1900 1450 do 3000 do 
1901 4000 do 7000 do 
1902 8000 do 165000 do 
1903 10000 do 25000 do 
1904 14000 do 39000 do 
1905 85000 do 74000 do 
1906 48000 do 122000 do 
1307 93000 do 215000 do 
1908 48000 do 263000 do 
1909 61000 do 824000 do 
1910 113000 do 437000 do 
1911 63000 do 60U000 do 


The estimated average yields per acre for all 
Malaya, from acreages of different ages, is as- 
sumed to approximate the following :— 


4 year old trees 60 lb per acre, 


5 do 125 do 
6 do 200 do 
7 do 250 do 
8 do 300 do 
9 do 325 do 
10 do 350 do 


Older trees will not be considered as yielding 
more than this, as most of them are either cut 
to pieces by early experiments in tapping, or 
else being rested from recent overtapping. 


On this basis, the yearly outputs for Malaya 
may be estimated as follows :— 


THEORETICAL ESTIMATE FOR Last YEAR 1911. 


THEORETICAL ESTIMATE FOR THE YEAR 1912. 


Number of Ages of Estmated Estmated 

acres in trees. yield per total out- 

tapping, Years. acre, inlb, put inlb. 
50 85—14 say 1000 50090 
500 13 350 175000 
1000 12 350 350000 
1450 11 350 507000 
4000 10 350 1400000 
8000 9 325 2600000 
10000 8 300 3000000 
14000 7 250 3500000 
35000 6 200 7000000 
48000 5 126 6000000 
95000 4 60 55:0000 
21500¢ 30162000 


The actual crop for 1911 was only 23,400,000 
lb, however, largely owing to the tremendous 
drought of March to May, 1911, but also due to 
the fact that the bulk of the 1906-1907 planta- 
tions were somewhat neglected during 1908-1909, 
and only produced a small portion of the theo- 
retical yield, the total year’s crop being about 
6,000,000 lb short of the theoretical estimate. 
This was, however, anticipated largely, and my 
estimate for the Peninsula, made in January 
1911, amounted to 12,0C0 tons, or 26,880,000 lb, 
which could have reasonably been expected but 
for the drought, which threw all calculations out, 


Number Ages of Estimated Estimated 
of acres trees. yield per total out- 
in tap- Years. acre, in put, in 
ping. Ib. Ib. 

50 36-15 1000 60000 
500 14 360 176000 
1000 13 350 350000 
1450 12 850 607000 
4009 11 350 1400000 
8000 10 350 2800000 
10000 9 825 3250000 
14000 8 300 4200000 
85010 7 250 8750000 
48000 6 200 9600000 
93000 5 126 11625000 
48000 4 60 2880000 


262000 45587060 

This is equal to an output for the present 
year of 20,350 tons. 

This crop is not, however,likely to be realised, 
as a good deal of the older rubber is being rested 
from recent overtapping, and the younger rubber 
is in many places still backward from neglect : 
from which it is however rapidly recoverirg since 
the properties were properly financial by the 
capital raised during the boom. 

‘The crop for the last quarter of 1911 was just 
under 8,000,000 lb, so that crops of 9,000,000 1b., 
9,000,000 1b, 10,000,000 Ib, and 11,000,000 Ib re- 
spectively, may be expected under normal cir- 
cumstances for each quarter of this year, 1912, 
amounting to a total of 39,000,000 lb equal to 
about 17,400 tons net for the year. 
THEORETICAL YIELD FoR 1913, 


Number Ages of Estimated Estimated total 
of acres trees, yield per output for the 
in tapping, Years, acre,inlb, year, in lb. 

60 37—16 1000 50000 
500 15 350 175000 
1000 14 350 360000 
1450 13 850 507000 
4000 12 350. 1400000 
£000 11 350 2800000 
10000 10 850 3500000 
14000 9 325 4650000 
35000 8 300 10500000 
48000 7 , 250 12000000 
93000 6 200 18600000 
48000 5 125 6000000 
61000 4 60 3660000 
324000 64192000 


Estimated total acreage in bearing, in the Pen- 
insula, in 1913, amounts to 324,000 acres, yield- 
ing a theoretical output of 64,192,000 1b of rubber, 
equal to 28,610 tons net. 

There seems to be no particular reason why 
this yield should not be realised, as the bulk of 
the area planted since 1905, 7.e., 1906—1909, 
amounting to 250,000 acres, will be yielding very 
nearly double the crop yielded by the area 
planted 1906-1908, during 1912. 

THEORETICAL EsTIMATE FoR 1914, 


Number of Ages of Estimated Estimated 
acres in trees, yield perfor total output 
tapping. Years. acre, in lb, the year, in lb, 

50 388—17 1000 50000 

500 16 350 175000 
1000 15 350 350000 
1450 14 350 507000 
4000 13 350 1400000 
8000 12 850 2800000 
10000 11 350 3500000 
14000 10 850 49000C0 
25000 9 825 11375000 
48000 8 300 14400000 
93000 7 250 23250, 00 
48000 6 200 96! 0000 
61000 5 426 7625000 
113000 4 60 6780000 
437000 86712000 


ahd Maguzine of the Ceylon Agricultural Society.—April, 1912. 


Equal to 38,700 tons net, for 1914. 
For the year For the year 
1915. 1916. 
Years, Ib. Ib. lb. 


560 89-18 1000 50000 50000 

600 7 360 175000 175000 
1000 16 350 350000 350000 
1450 1) 351" 507000 607000 
4000 14 350 1400000 1400000 
8000 13 350 280000 2800000 
10000 12 350 3500000 3500000 
14010 11 350 4900000 4900000 
35000 10 350 12250000 12250090 
48000 9 300 15600000 16800000 
92000 8 350 27900090 30225000 
48000 7 350 1200¢000 1440C000 
61000 6 850 12200000 15250000 
113000 5 350 14125600 22600000 
63000 4 350 3780000 7875000 
500000 111537000 133082000 


Se Se 


Five hundred thousand acres is the estimated 
total area planted up to 1911. 

The above total yields amounting to about 
49,790 tons net for 1915; and to 59,410 tons net 
for 1916. 

It would seem that nothing less than an ade- 
quate supply of tapping labour could prevent 
these yields from being realised, as the higher 
yields from the better cultivated areas would 
compensate the smaller yields from the poorer 
plantations, etc., and areas gone out of culti- 


vation. 
C, C. MALET, 
Singapore, March 11, 1912. . 


RUBBER TAPPING IN 1850. 


Iv tHE Amazon VALLEY. 


Below is an account (over 60 years old) of 
rubber tapping, in 1850: which we might call 
an up-to-date article on Rubber Sixty Years Ago. 
We wonder if it was true that they made 
goloshes on the spot ; and the bottle-making is 
rather difficult to believe as, if one covered a 
ball of clay on the end of a stick with rubber, 
how could they be removed ? This extract was 
quoted in the Englishman of February 9th, 1850: 


Tue Inpia RusBeR TRERE—MODE or 
CoLLecTING THE Gum, &c. 


(From a New Vork Paper.) 


The ‘Seringa’ tree as it is called by the 
natives (the India. Rubber), is common to the 
whole Valley of the Amazon, but is most abun- 
dant on the inland and low lands,'which at times 
are inundated inthe rainy season. The trees 
are scattered promiscuously through the forest, 
and reach a diameter of eighteen inches or more; 
the bark is smooth, somewhat resembling the 
beech, but thicker. The leaf is an oblong oval, 
thick and glossy, the wood white and rather 
soft, being useless for building, as it decays very 
soon. The milk is white and tasteless, and may 
be taken into the stomach with impunity, much 
resembling the milk which exudes from the 
‘milk weed’ of New England,and seems to reside 
in the bark or between the bark and wood, The 
first work of the ‘ Seringero’ (as the Indians who 
gather the article are called) is to open foot- 

aths from tree to tree in the forest, so as to 

orm as circuit sufficient for the operations of 
one man, so that each man has his own 


363 


circuit diverging from the cabin. These 
paths constitute the chief value of a loca- 
tion, rather than the soil, and are sold or 
rented to the occupants at moderate prices. 
The cabin is built on posts set in the ground, 
with the floor elevated from two to four feet, so 
as to be above the inundations and Spring 
tides. Thoy live simply and cheaply,—for a 
basket of farina, a coarse quality of tapioca,— 
made from the mandioca root, and costing from 
50 to 15U cents, sustains a person some 35 days, 
and is eaten dry, or a little moistened, with the 
addition of a piece of dried fish roasted. This, 
with coffee, is the standing food of the country 
people, Indians and negroes, who are the col- 
lectors of rubber. 


The tree requires to be tapped every day, by 
making an incision into the bark with a species 
of tomahawk, about an inch wide, Beneath 
each incision is attached a cup made of moist 
clay, about the size and form of the half of a 
goose egg, which keep their places by the ad- 
hesion of the clay, From six to ten cups are 
placed upon a tree, which yield from two to 
five tablespoonsful of milk each per day—the 
trees are tapped from the root to as far up as 
can be reached even by a scaffold. Hach 
incision makes a rough wound on the tree, 
which in time, though not dead, makes them 
useless, because a smooth place is_ required 
on which to attach the cups. The men 
start out at daylight to tap their trees, each 
taking a ball of kneaded clay inthe hand for 
making any cups that may be wanted, and hava 
ing made their circuit in three or four hours, 
return to the house for breakfast. Soon after 
noon they make the round again, to collect the 
milk in gourdsslung, in thongs of bark and hung 
over the shoulder. The cups are detached from 
the tree to empty them, and remain covered up 
at the foot of each tree for the next day’s use. 
On reaching the house, the milk is manufactured 
at once into shoes, bottles, or sheets, as it soon 
hardens, This is often done by females. A fire 
is made of some nuts, common in the forest, over 
which is placed, inverted, an earthern pot with 
a hole in the bottom, whence issues a jet of hot 
smoke. The wooden last after being smeared 
with clay to prevent adhesion, is dipped into 
the milk, which adheres to it like paint, and is 
hardened by one or two seconds’ exposure to the 
hot smoke, then is plunged again successively 
into the milk until the required thickness is ob- 
tained. Extra coats are given to the heel and 
sule. About 16 to 18 dips form the shoe, say ten 
general coats and six extra for the bottoms and 
heels. Hach last has a handle which is stuck 
into the ground for the shoe to dry. When 
finished, they are of adingy white ; but by ex- 
posure to the sun and dew, in a few days turn 
brown and black, during which they are covered 
with drops of water exuding from the rubber. 
In two days the shoes are hard enough for fig- 
uring, which state lasts some threedays. This 
is done simply by drawing lines on the soft 
surface with the rounded point of wire or need- 
les. In aweek the shoes are taken from the 
last (which once were of clay, but now wood 
only is used). As soonas a few pairsare finished, 
the are taken to market and age by the makers, 
under previous engagements, and perhaps for 
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advances received, at from ten to fifteen cents 
per pair. One man collects milk for six to ten 
pairs per day. The dipping of a pair of shoes 
occupies about fifteen minutes, and the figuring, 
the same or less, 


The bottles are made by dipping a ball of clay 
ormed around the end of a stick, which is re- 
moved when dry or by soaking in water, The 
rubber of Para is the best known, and thus far 
has only been collected near the coast—but the 
“Seringa” abounds throughout the banks of the 
Amazon and its numerous branch up to the 
foot of the Andes, as well as along the Orinoco 
and other parts of South America—hence the 
supply will ever be inexhaustible. The collec- 
tion is mainly confined to the dry season, from 
the effect of the rain on the crops. 


It might be supposed that the luxuriant vege- 
tation and tropical position of Para would pro- 
duce a most unhealthy climate, but the very 
opposite is the fact. The people are rudy and 
hardy, and Para has the healthiest climate, I 
have ever known within the torrid zone. The 
sun scorching at mid-day, but the nights, with 
mornings and evenings, are delightful. The 
average of the mercury about 85: but within 
the towering forests, the air is always cool and 
fresh. There areno roads in the country for 
carriages. The river and its branches form their 
grand highway. Hence every house is supplied 
with canoes and galliotas, which are propelled 
by paddles and sails, The plough is yet unknown 
in. the province of Para. The land when cleared 
soon becomes too much infested with grass and 
weeds, to be kept down with the “tresado” or 
cutlass, which seems to be their chief farming 
implement. The tield is then abandoned, and a 
new one cleard, and the old one soon springs 
up into a tangled forest. Corn and Rice are 
the only grains raised. Plaintains, yams, and 
sweet potatoes, are less used than in the West 
Indies. In some parts broad ‘‘ campos” or 
prairies sustain large herds of cattle and horses 
but 1n the forest little pasturage is to be found. 


RUBBER NOTES. 


More Apout THE GuaAyuLE Position. 


Further information is to hand respecting the 
supply of guayule. Mexico has been favoured 
with an unusual abundance of rain during the 
last year, which has 1neant much to the pro- 
ducers of rubber in that country. In fact, ac- 
cording to a large buyer of guayule rubber, the 
principal form of rubber froduced in Mexico, 
these abundant rains have been the real salvation 
of the rubber industry. Speaking on the matter, 
Mr Charles T Wilson says:—‘‘ Production of 
rubber in Mexico is attended by many difficul- 
ties, of which the main is lack of rain. ‘he 
guayule rubber requires much water to repro- 
duce quickly, and that is the reason an extensive 
irrigation system is now being planned by the 
Intercontinental Rubber Company. Without a 
steady water supply, something that Mexico 
never knows, the time that must elapse before 


the guayule can reproduce is purely problemati- 


The Supplement to the Tropical Agriculturist . 


cal. The guayule rubber,industry is still in its 
infancy, and with the increased demand for 
particular form of rubber among the manu- 
facturers in this country has big possibilities,” 
Rainfall of the last twelve months has resulted 
ina rapid growth of the small guayule shrub, 
particularly on the large acreage of the Inter- 
continental. This is not the shrub that has 
previously been cut, but the small vegetation 
that was not touched during the last few years. 
The Intercontinental harvesters have been most 
careful to preserve this small shrub, some- 
thing that cannot be said of some of the other 
large producers in Mexico. The result of this is 
now apparent; within the next two years the 
Intercontinental should reap the benefit. Much 
of the new shrub is now large enough tocut or 
pull, and considerable rubber could be obtained. 
Intercontinental rubber managers, however, have 
decided not to touch any of the growth for at 
least a year, when, they say, thesupply of rubber 
that can be obtained from same will be greatly 
increased. The Intercontinental, as conditions 
stand today, must conserve its resources, and 
for this reason is not going to make any more 
large contracts for the next few months. Only 
some 65 of the 140 pigeon mills at the Torreon 
plant were in operation when the recent trouble 
caused the entire shutting down of the plant. 
This means that the plant was working at less 
than 50 per cent of capacity, which is estimated 
at approximately 1,200,000 lb monthly. On the 
50 per cent basis this would mean a production 
of approximately 600,000 lb. monthly, which 
agrees with the averages of the last few months 
as published by the ‘* Wall Street Journal,” 
Contracts with the United States Rubber Com- 
pany and one or two other large manufacturers 
of America are all that the Intercontinental 
wishes to handle at this time of uncertainty, 
and the company is in a position to take care of 
these for at least two years with the actual full- 
grown shrub now on hand. Madero interests in 
Mexicocontrol approximately 35 to 40 per cent 
of the guayule output of that country. The 
Intercontinental has probably 45 per cent, which 
leaves only 15 to 20 per cent for the other 
guayule companies operating, there. There are 
four of these other concerns, of which the Anglo- 
Mexican Rubber Company controlled by English 
capitalists, is the largest. The Intercontinental’s 
large output is from one factory. at Torreon, 
The Madero people have an advantage,’ having 
three factories, so that in event of an insurrec- 
tory movement, as of the last month, it is possi- 
ble to keep at least one of the plants running ; 
consequently, there is never the complete 
shut-down necessitated at the Intercontinental 
works. At least 28,009,000 lb of guayule rubber 
were produced in Mexico in 1910. Of this 
amount it is estimated that nearly’ 10,000,000 lb 
was produced by the Intercontinental, 8,000,000 
by the Madero interests and the remaining 


10,000,090 1b among the four other guayule rub; ! 
Any estimate of the 1911 \pro-» 


ber companies, ) 
duction is impossible now, but it will) un- 
doubtedly fall below ‘1910 because of » the 
troubles in Mexico, The proportionate pro- 


duction, however, among the’several companies } 


for the year will be about the same,—Financial. 
Times, March 16, aaron > 80 


Gu 
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COFFEE-GROWING IN MADAGASCAR. 

Coffee-growing in Madagascar is beginning to 
take an important place amongst the agricul- 
tural industries of the island. In the Mananjary 
district there areno fewer than twenty coffee- 
growing estates, containing at least 700,000 
plants, producing at the present time about 120 
tons annually. It is estimated that the yield 
from these plantations will in a few years’ 
time be increased to at least 500tons. The 
Liberian variety of coffee is chiefly grown in 
Madagascar, but many planters are introducing 
a quality resembling East Indian, with small 
berries and thin husks. Madagascar coffee is 
beginning to find a market in France,—A. S. 
Arts Journat. 


THE COCONUT INDUSTRY ABROAD. 


The increased importance which products 
of the coconut palm are attaining is evidenced 
by the constant reference to them in foreign 
journals, The February number of the Philip- 
pine Agricultural Review contains a number of 
interesting notes on various aspects of the in- 
dustry. Until recently the bulk of the coco- 
nuts preduced in the American tropics was 
shipped as, nuts to New York, Boston, Balti- 
more and New Orleans; but now the making 
of copra is being taken up, and artificial driers 
are coming to be employed in its preparation. 


One of the largest of these driers has been es- 
tablished at Georgetown, and is of the heated-air 
instead of the steam type. I[t takes about 24 
hours to dry a charge of the fresh kernel, and 
to turn out about 1 ton of the finished pro- 
duct’ for which the prices realised are said 
to be rather better than for the best sun-dried 
Philippine Copra, which is described as 
‘unsmoked and bone-dry.” 


At present Jamaica is exporting about 12 mil- 
lion raw nuts and Trinidad about 9 millions, the 
total value of the coconut products of Tropical 
America being about Pesos 4,000,090 per annum. 


It is believed that within the next three years 
the output from the use of artificial driers will 
materially reduce the export of nuts. The manu- 
facture of coconut products has also begun in 
the States. A factory has been opened at Port- 
land for handling copra from the Philippine 
and Pacitic islands, The chief product at pre- 
seit isa vegetable butter called ‘‘ Kaola.” It 
is a pure article, uncoloured by the yolks of eggs 
or anatto, and containing no water to induce 
rancidity, and its price is less than half that 
of dairy butter. 

Bud-rot is reported to be playing havoe in 
Cuba, where, according to Professor Earle, who 
was specially deputed to investigate the disease 
which is killing the palms, the industry is in 
a parlous condition. He reports that the ex- 
port , of nuts from Baracos has dropped from 
48, 60.6. millions, that more than half the trees 
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are dead, and that many more are affected ; 
while the oil factory that worked day and night 
now works only two days in the week. Whole 
plantations are reported to have been com- 
pletely destroyed. The President has offered 
a reward of P60,000 for a cure. In this con- 
nection the Philippine Review commends the 
excellent work of Professor Copeland in check- 
ing bud-rot in the Philippines, but for which, 
it believes, the Islands might to-day be in the 
same deplorable condition as Cuba. 


Beside bud-rot, the coconut is subject to 
a goodly number of pests and diseases—the 
squirrel, rat, coconut caterpillar, black beetle 
and red weevil; the stem-bleeding disease, 
leaf disease and root disease—the last sup- 
posed to be caused by a Botryodiplodia which 
hasdone great damage in Travancore. Ceylon 
might well congratulate itself in so far having 
escaped any serious loss from these pests and 
diseases, and in having Messrs. Green and Petch 
to assist in keeping them at bay. It is worth 
noting that the ravages of red weevil, and to 
some extent also the black beetle, can be min1- 
mised by a simple device, This consists of 
leaving a tree here and there to be tapped for 
toddy which by its smell attracts the pests and 
so facilitates their capture. 


FRUIT GROWING IN CEYLON. 


A NEGLECTED BUT POSSIBLE 
INDUSTRY. 


A SuFFicient Output not AVAILABLE, 

In June last the Fruit Growing and Pre- 
serving Co., Ltd., was incorporated in Ceylon 
with a capital of Ri50,000. Since then consi- 
derable interest has been awakened in the in- 
dustry. Up to now the fruit which has mostly 


attracted the attention of the Co. has been the 
pineapple, The plant for preserving and can- 
ning has been installed, but much progress has 
not been made because of the small quantity of 
fruit available and the high prices demanded. 
The pineapple is a plant of the cactus kind 
and saps the best part ofthe soil, so it is not 
popular as a subsidiary crop. Before rubber 
was introduced the pine was grown largely 
and in some parts of the Southern Province, the 
Kalutara district and in the North. Western 
Province it 
FLOURISHED EXCEEDINGLY. 


Since then, the cultivation seems to be dying 
away, and a fruit which could have been bought 
for 5 cents or less about five years ago, cannot 
now be bought for even five times thatvalue Mr 
AD MacHattie, of Messrs. Geo. Robson & Co. 
(who are the Co’s Agents) and who is acting, 
for Mr Harry. Martin, as Manager of the firm 
in conversation with a representative of the 
Observer to-day, stated that great difficulty had 
been experienced in getting a sufficient supply 
of fruits to carry on the industry of preserving 
and canning. Hence. the results during the 
seven months ending December 31, 1911, had 
been far from satisfactory. Hancy prices were de- 
manded and thesupply was exceedingly limited, 
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He had not been very long in Ceylon, but he had 
been long enough in India to know that the 
climate of Ceylon was as good, if not better 
than, some of the best districts of Sou- 
thern India where the pineapple grew very 
luxuriantly. The difficulty here, as far as he 
knew, was in getting jand for cultivation. He 
was sure that if the cultivation of the pine was 
systematically and carefully carried cut, the 
results would in every way justify the outlay 
on such a cultivation. As far as he knew, he 
thought that the Fruit Growers’ Company 
were ready to bring out any plant required, and 


TO ENCOURAGE FRUIT GROWERS 


in every way. The soil here was very good, the 
climate was not hard at all, it was very tem- 
perate, and he could not understand why, if all 
kinds of English fruits could be grown suc- 
cessfully ina place like Bangalore, better re- 
sults could not be gained in Ceylon. 


MANGO CANNING IN CEYLON. 


Asked whether mangoes had received any at- 
tention at the hands of the Company, Mr. Mac- 
Haffie said that that what he had said about 
pineapples applied equally to the mangoes. He 
knew that in some parts of Southern India the 
best of mangoes could be secured, but he did 
not know of any great output in Ceylon. When 
the pressman informed him that the mango 
fruit was abundant in some parts of the 
Western Province, Jaffna District and the 
Southern Province, he was surprised. If that 
was the case, he wassure of a great opening. 
In India, even during the mango season, a 
dozen fruits could not be bought for less than 
a rupee, which was the ordinary price, but 
when he was told that in Ceylon mangoes were 
much cheaper, Mr. MacHaflie was disposed 
to doubt it. If there was a sufficient supply of 
fruits the Company would at once take up the 
matter, he said, But so far no investigations 
had been made in that direction. The only 
difficulty, he said, was that there was only one 
crop in a year, If a canning factory was opened 
for mangoes, a large number of employees would 
be required, because the fruits had to be canned 
and packed during the season; if not, there 
would be heavy losses, 


THE PROOESS OF CANNING. 


Mr MacHafiie said that the canning of man: 
goes was similar to the process employed in the 
case of other fruits. First the mangoes were 
pared and the stones taken out. Over-ripe, 
bruised or otherwise unfit fruit were rejected. 
The good ones were put in cans, which were 
weighed and filled with syrup. The cap was 
then soldered on to the opening of the can with 
a capping steel, leaving a vent holein the mid- 
dle of the can for driving out the air inside. 
Steam from a boiler was passed in to the water 
in a large wooden vat and the cans were placed 
in the boiling water in crates suspended from a 
crane. This was called exhausting. After the 
air had been driven out, the vent hole was sol- 
dered up and the cans were put in boiling water. 
This operation was called processing, After a 
certain time the cans were taken out and placed 
in the cooling vat. They were then ready for 
shipment, In conclusion Mr MacHaflie said 


The Supplement to the Tropical Agriculturist 


that he could not do anything in the matter 
until Mr Harry Martin returned to the Island, 
in about three months, when it was likely that 
the subject of mango preserving would be 
seriously considered. 


A FRUIT GROWER’S REMARKS, 


A Sinhalese gentleman, who has a large rubber 
estate in the Kelani Valley, speaking to our 
representative, said that the villagers did not 
care at all about cultivating fruit, as in years 
gone by. Inhis estate there was a block of 
land of about 8 acres in extent where pineapple 
was planted as an experiment, and he was glad 
to say that the results had been so far. satisfac- 
tory. With regard to mangoes he said that the 
yield of that fruit was ten times as much as that 
of the pineapple. He was sure that if sufficient 
encouragement were given, those who had 
mango trees would nourish them and cultivate 
them more systematically instead of cutting 
them down. 


GITRUS FRUIT HANDLING AND 
SHIPPING IN FLORIDA. 


The investigations of citrus fruit handling and 
shipping in Florida were continued during the 
season 1910-11 on a broader and more compre- 
hensive scalethan has been possible in previous 
years. The lines of work included: (1) & com- 
parison of fruit picked and handled carefully 
with ordinary picking and handling, and a com- 
prehensive study of the effect of washing ; (2) 
shipping experiments with carefully picked and 
packed fruit, and fruit picked and packed in the 
ordinary commercial way, part of each lot being 
packed and shipped as soon as practicable after 
picking, and part being delayed several days 
before packing and shipping ; (3) inspection of 
oranges in the fields and packing houses for the 
determination of mechanically injured fruit and 
fruit with long stems, with demonstrations of 
the effect of such injuries on the keeping qual- 
ities of the fruit ; (4) a determination of the per- 
centage of ‘stem-end’ decay in oranges shipped 
to Washington, and the study of the occurrence 
of the stem-end rot under different conditions, 
including shipping experiments with fruit from 
sprayed and nonsprayed sections of experimen- 
tal groves,—W. I. Agricultural News, March 1. 


MANURE UNDER FRUIT TREES. 


Tt is usual to apply manure underneath fruit 
trees as far as their branches extend overhead, 
but this is not a correct system, writes an autho- 
rity on the Continent. At an experimental 
station on the Rhine a cherry tree 25 years old 
was dug up, and the roots were found to extend 
more than 11 yards. The roots of a plum tree 
three years old were quite two yardslong. How 
extensive, then, must the roots of a fully-grown 
tree be! From this fact itis clear’ that the proper 
plan is to spread the manure, whether farmyard 
manure or artificial, in a wider circle, and in 
orchards, where the trees are close together, to’ 
distribute it over the whole surface, Only in this 
way is it certain that all the trees will get the 
benefit of the nourishment supplied fg them, 
—Western Mgit, March 16, 
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WATER TESTS FOR CROPS. 


Many experiments have been made upon dif- 
ferent kinds of crops and the amount of water 
required to produce a pound of dry matter varies 
greatly. These tests indicate that 200 lb. of 
water will be necessary to produce a pound of 
dry matter, while in other cases.as high as 800 
Ib. or 900 Ib. will be necessary. Such a variation 
is due to the climatic conditions, locality, kind 
of crop, and kind of soil. Inthe humid regions 
less water is required thanin the arid country, 
and this fact partly explains why a greater 
amount of water must be held in the soil in our 
irrigated districts of the west. Wheat, in all 
probability, will require less water, per pound 
of dry matter, than oats ; and alfalfa requires 
more than oats. If we assume that an average 
crop requires 400 lb. of water to produce 1 lb. 
of dry matter, and in the case of alfalfa, which 
produced 4 tons per acre for theseason, will re- 
quire for the above average about 51,200 cubic 
feet of water, or adepth of a little over 14in, over 
the entire acre. This amount of water must be 
held in the soilparticles as free water available 
for the plant growth. A good soil must be of 
such a nature as to act as a reservoir and at the 
same time supply the necessary chemical con- 
stituents to the plant.— Western Mail, March 16. 


INTER-PLANTING RUBBER AND TEA. 
THE SYSTEM DYING OUT. 


Interview with Mr. James Westiand. 


An Qbserver representative spent a few days 
of March as the guest of Mr. James Westland 
at Gammadua, and in talking over planting 
matters, Mr. Westland conducted the writer 
over part of the above estate. While this section 
of the country grows comparatively little rub- 
ber, itis the opinion of Mr. Westland that the 
day of interplanting rubber with tea, is waning, 
and that another decade will see an end of the 
present system. 

‘‘While there area number of features con- 
nected with interplanting that might be good, 
I don’t believe it is conducive to the best pro- 
duction of either rubber or tea, to interplant 
them, especially in this district,” said Mr. West- 
land. 


DEVELOPMENT AND LABOUR. 


Mr. Westland called attention to the fact that 
where the rubber was interplanted with tea one 
or the other suffered more or less in develop- 
ment, and it also made a great deal more work 
and trouble to handle the two products in tap- 
ping and plucking. é. 

“Tam ‘certain that tea inthis part of the 
country at least, would do much better without 
any rubber planted amongst it,” continued 
Mr, Westland, and he went on to say that 
it was very difficult to get enough labour to 
take off the crops when matured, and that when 
the rubber was ready for tapping, and the 
tea bushes matured for plucking, it was ofter 
difficult to get sufficient coolies in the fields 
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to handle both promptly. As a result the crops 
were not what they should be when taken off. 


TREES A PROTECTION. 


What system may take the place of the old, 
Mr. Westland does not prophesy, but he is cer- 
tain the old is doomed, even in the extensive 
rubber-growing districts. Of course, it is an 
admitted fact that in high country like the 
Matale district, where the monsoon tears across 
the hills in gales at certain times of the year, 
and often strips the tea bushes, that either rub- 
ber trees or other effective shade trees, planted 
among the tea, protects it from storms and 
excessive rains. Onthe other hand, interplant- 
ing is looked upon by a number of planters in 
Ceylon with thesame prejudice as Mr. Westland. 


A Better SYSTEM. 


While this view of interplanting may cause 
surprise in some quarters, it is not the first time 
complaints have been made that it is not the 
most effective way of developing tea and rubber, 
and more than one planter oas been cudgeling 
his brain to devise 2 newer and better system of 
development for his tea and rubber lands. 


AN AGRICULTURAL DEPARTMENT 
FOR MAURITIUS. 


The project of a Department of Scientific 
and Experimental Agriculture, properly equip- 
ped and manned, to assist and encourage not 
only the sugar industry; but also the develop- 
ment of other products in Mauritius, appears to 
be rapidly approaching realisation, according to 
our Mauritius exchanges of Feb. 29th. TheGov- 
ernor takes a personal interest 1n the project 
and has drafted the details of the organisation of 
the new Department, with the concurrence ofthe 
two bodies at present concerned with the Agri- 
cultural endeavours of the Colony, namely, the 
Chamber of Agriculture and the Agronomic 
Institute. The plan drawn up by the Governor 
provides for a Director—whose nomination is to 
be left to the Secretary of State for the Colonies 
—an Agricultural Chemist and an Entomologist, 
with a staff of four experienced officers to attend 
to clerical and statistical work and to control ex- 
perimental plantations. Nominations to fill up 
all the posts except that of the Director have 
already been made and these have met with the 
approval of the planting community of the 
Colony. The creation of the Department of 
Agriculture entails the absorption of the follow- 
ing existing departments, viz.:—The Agronomic 
Station, the Statistics Department of the Cham- 
ber of Agriculture, the Gardens of Curepipe, Le 
Reduit and Pamplemousses ; but the Governor 
safeguards the interest of such officers as the 
creation of the new Department may affect and 
provides for them on the staff of the new De- 
partment. The revenue which will be available 
to meet its upkeep will be a duty of two cents on 
sugar and the present budget for the two Gar- 
dens, plus Rs. 6,000 to come from general reve- 
nue, the whole amounting to Rs, 60,000. The 
Governor’s project is expected to be submitted 
forthwith for the approval of the Secretary for 
the Colonies, andit is hoped he will adopt it, 
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Manihot Glaziovii for normal tropical climates. 

Manihot Dichotoma for rather dry regions. | 
Manihot Piauiensis for light sandy soil only in rather dry 


regions. 


These three varieties are very suitable for elevations; especially Dichotoma 
and Piauiensis which have been successfully planted up to 5,500 feet. 


Seeds true to name 
carefully prepared and tested, we supply for trial orders, postage paid to all 


countries, in 


_ Parcels of 10lbs. net at £3, 
after receipt of money order or cheque. 
10 lbs. contain about 3,700 seeds of Dichotoma or Piauhiensis ; about 6,300 
seeds of Glaziovii; if requested the parcels can also be assorted, according to 
orders in two or three of these varieties.—Prices for bags of 135 lbs. on 


Hevea Plantations 


have found the Manihots very useful for elevations unsuitable for the culti- 
vation of Hevea, thus making use of idle land. 


Gevekoht & Wedekind 


application. 


Telegraphic-Address : “‘Gevekind Hamburg.” 
A. B. C. Code Sth Edition. a 


Hamburg 1. 


USE AND ABUSE OF FERTILISERS. 


The following is from the ‘‘ Mark Lane Ex- 
press Agricultural Journal” :—A lecture on the 
above subject was recently delivered by Mr.G A 
Cowie to the Maidstone Farmers’ Club, Farm- 
yard manure is the foundation of fertility and its 
storage, said the lecturer, is a very important 
question, Everything should be done so as to 
avoid the loss of the liquid. When it decomposed 
there was a certain loss of ammonia and the 
bacteria which really caused the loss of the am- 
monia thrived best when the temperature rose, 
and it was therefore necessary to keep the tem- 
perature as low as possible. Another point was 
tokeep the heap, andit wasin the form ofa heap, 
as compressed and consolidated as possible ; that 
way they would lessen the loss of ammonia. 

The province of artificial fertilisers is to sup- 
plement farmyard manure, aud in the opinion of 
Mr. Cowie, it is astonishing what ignorance pre- 
vails with regard to their use. First as to nitro- 
gon, the specific action of this substance is to 
stimulate leaf development, and therefore when 
nitrogen is deficient, the plantis stunted. 

As to phosphates, when this constituent is de- 
ficient the proportion of straw to grain is too 
great, so that whilst the nitrogen acted on the 
foliage or the stem, the phosphates and potash 
had more to do with the fruit or the root for- 
mation, as the case might be, 

The characteristics of the different forms of 
nitrogen were explained, and then the lecturer 
dealt with the ordinary phosphatic manures, 
He spoke a good word for steamed bone flour, 
which contains about 1 per cent of nitrogen and 
58 per cent of phosphates. For certain crops, 
such as turnips, for instance, these manures were 
not sufficiently known to the farmer, Steam 


bone flour was sold as a rule in a better divided 
orm than bone meal, and consequently acted 
quicker. For some reason or other, which was 
difficult to explain, it was not used very generally 
by farmers. He supposed that they thought 
that when the nitrogen was removed the value 
of the manure was lost to some extent, but there 
was really no ground for this prejudice. Then 
there were the guano manures, such as Peruvian 
guano, etc. It would not be denied that the 
chief constituents of manure were present in 
guano in a very fine form. Take, for instance, 
the ammonia that was present in what was 
known 4s an organic form, or in a manner in 
which it was easily soluble by the plant. 

The last class of manure was the potash manure 
of which there were three kinds on the English 
market, There was kainit, which contained 124 
per cent of pure potash ; also sulphate of potash 
and muriate of potash. With regard to potatoes 
he thought he could be dogmatic on that sub- 
ject. Potatoes were a crop for which he thought 
eulphate of potash would be the best to use. 
Muriate of potash was certainly not to be recom- 
mended for potatoes. If the land was deficient 
in lime, then the sulphate would be better than 
the muriate, Again, with regard to the appli- 
cation of potash manures, kainit should be put 
on in the autumn, as there was no doubt that 
better results came from an application in the 
autumn than from one in the spring. It was, of 
course, impossible for the phosphates or potash 
to produce the proper effect unless they were 
incorporated in the soil before the plants began 
to grow, because they took some time to get fac 
enough into the soil. It was a remarkable thing 
that the farmers who systematically applied 
potash salts had suffered the least from the 
drought.—Western Mail, March 16. 
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SALES OF PRODUCE IN BRITISH AND CONTINENTAL MARKETS. 


Pubres, Cotton, Grainy Oil Seeds, Hides and Skins, 
Timber, Rubber, Drugs, Wool, Ores, Mica, Gums, Tea, 
Gocod, Coffee, Copra, Sugar, etc., are being regularly 
dealt in; Keymer, Son & Co., being selling Agents for 


Estates, Mills and Exporters. 
Samples. valued. Best ports for Shipments indicated. 


The management of Estates undertaken. Capital found 
for the development or purchase of valuable properties. 


KEYMER, SON & CO., 


Cables: 
KEYMER, LONDON. 


Whitefriars, 
LONDON, E.C. 
(Same address since 1844), 


SPICES.* 
NEW BOOK BY H.N. RIDLEY, ESQ., F.R.S. 


(Specially Reviewed for the ‘Ceylon Observer.”) 


This is a volume of some 444 pages, well printed 
in large and easily read type, dealing with spi- 
ces. The author, Mr H N Ridley, having spent 
80 many years of his life in the East is, asa 
botanist, doubtless well-acquainted with the 
botany of the spices peculiar to the country of 
_ his sojourn. But the book is not confined to 
these, nor apparently is it intended for bota- 
nists, The author presumably makes no claim 
for the work to be exhaustive or particularly up 
to date, so that the critic isin this respect ra- 
ther disarmed. There are in all 15 illustrations, 
all from old-fashioned wood-cuts which might 
(and probably have) done service 50 or 60 years 
ago, but are scarcely justifiable in these days of 
advanced photography and photo process work, 
With so fascinating a subject, the talented 
author has obviously missed his opportunity of 
making an attractive volume by means of up-to- 
date illustrations; for these are, after all, what 
the average reader first looks for in a book of 
this sort. Not only are the illustrations rather 
antique, but unfortunately several of them can 
scarcely be recognised ; thus, peppercorns are 
made to look more like small figs. The author, 
however, may not be answerable for the quality 
of the reproduction work, but is responsible for 
the titles used; thus, what is represented as ‘‘Va- 
nilla” does not contain a single pod of that spice, 
whilst the block labelled ‘Vanilla flowers” 
shows one flower and some leaves, and the pic- 
ture ‘‘Pepper from Borneo” is apparently only a 
portion of the other entitled ‘‘Pepper in Bor- 
neo.” No illustrations are given of such leading 
Spices as cardamoms, ciauamon, ginger, etc. 
These, however, are minor points, 

"By H N Ridley, MA,CMG,FRS,ELS, (Late) Director 


of Botanic Gardens, Straits Settlements. Published by 
Macmillan & Co, London, Price 8s, 6d. 
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At the commencement of the book there are 
2% pages of ‘‘Introduction.” The reader should 
not, however, be deterred by these, for the volu- 
minous preface or rather introduction, mainly 
deals with manure, soils, packing, etc, Its 


THOROUGHNESS 


may be judged from the fact that nearly 
six closely printed pages of it are given 
to an extract on Bordeaux Mixture, taken from 
the ‘‘ Journal of the Board of Agriculture.” It 
is interesting to learn on the authority of Mr 
Ridley that the spice plants now cultivated in 
the Hast (nutmeg, clove, ginger, etc.) bear no 
close resemblance to their uncultivated forms in 
the forests. Such, however, is the usual re- 
sult of high cultivation when carried on for 
long periods. The author claims to have adop- 
ted a classification for spices according to the 
parts of these used, whether they be fruit, root, 
or bark; this useful resolution has not, however, 
been carried out, for immediately after fruit 
spices come flowers (i.e. cloves), after that bark 
(cinnamon), then fruit again (pepper, &c.), 
while ‘Grain of Paradise” is dumped most 
inappropriately under the heading of ‘‘ Long 
Pepper,” not even being given leading head lines. 


That the work, though stated by the author 
to be ‘' written for all parts of the world,” is not 
of an exhaustive nature may be gathered from 
the fact that such spices as Madagascar clove 
(Ravensara), Calabash nutmeg (Monodora), Star 
anise, etc., are omitted altogether. On the other 
hand, condiments such as cummin, dill, and 
coriander, none of wkich are suited to the 
tropics, are duly presented. Coming to the 


INDIVIDUAL SPICES, 
it is interesting to learn that the  prin- 
cipal flowering season of vanilla in the 
Straits is from September to November ; while 
in Ceylon it is May and June. The statist ics of 
exports of vanilla from the different countries 
might be more useful if brought up to date; 
for instance, the last date given for exports 
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from Mexico is 1893; Guadeloupe, 1883; Re- 
union, 1897 ; Seychelles, 1906; Java, 1888. No 
export figures are given for Zanzibar, Ceylon, 
nor for the Straits, though for Tahiti (1895), the 
author states that of 122,083 kilos, ‘*92 tons 
went tothe United States, 354 tons to France, 
and the vest to New Zealand and England ”— 
the italics are ours, The nutmeg plantis given 
as a tree about 30 to 49 ft. in height, though, it 
is said, in Malaya it is usually much smaller. 
We have frequently seen 


NUTMEG TREES IN CEYLON 


50 to 60 feet high, and those in the notable 
grove in Peradeniya Gardens are even taller, 
bearing heavily, we are informed, twice a year, 
and have done so for the last 60 years or more. It 
is well known that the nutmeg tree is unisexual, 
ie. bearing either male or female flowers. 
There are, however, exceptions to this rule, and 
occasionally one meets with a male nutmeg 
tree bearing both kinds of flowers and even seme 
fruits. According to Mr Ridley this is not a 
rare occurrence, for hesays: ‘A male tree after 
some years, usually about six, frequently com- 
mences to produce female flowers, and even- 
tually becomes wholly female,’—the italics are 
ours. He even goes furtherand states thatin 
Penang and Province Wellesley every pure male 
tree is cub down as soon asit is recognisable, 
and only bisexual trees are relied upon to sup- 
ply the pollen for the female trees. The idea 
that both nutmegs and cloves, in order to 
thrive, must ‘‘ smell or see the sea” (meaning 
they must not be far removed from it), is nota 
new one, but is erroneous; for we know that 
both flourish in places a hundred miles or more 
inland. The author refers tonutmegs in Ceylon 
in 1883, and concludes: ‘‘The cultivation 
seems by now to have quite died out’”—which, 
of course, is not the case, and we know of one 
estate alone inthe low-country where a large 
area was planted up with this product not 
many years ago; the trees were bearing heavily 
when we last saw them, and the fruit wes care- 
fully dried and exported. The author refers to 
“‘limed”’ nutmegs in commerce, but does not 
describe the meaning of the term ; and when he 
says that ‘‘the mace usually costs more per |b. 
than the nutmeg itself,” he is apparently not 
aware that its value is usually twice to three times 
that of the latter. 
CLOVES. 


Species of the clove genus, says the author, 
are ‘ natives of the tropical and sub-tropical 
regions all over the world” (Ireland included 
presumably), and in describing the flower of the 
‘‘Oassia Bark” he informs us that ‘ the pistil 
isin the centre,’,-——useful information doubt- 
less to a person who might be looking elsewhere 
for it. Of the clove tree, he states, ‘the whole 
inflorescence is 14 in, long,” when he surely 
rneans the individual flower, nottheinfloresence. 
Allspice (Pinenta officinalis) is saidto belong to 
thesame o1doras theclove tree (Eugenia), though 
the Pimenta is the generic name by which its 
generally known. Alispice, Mr Ridley presumes, 
has never produced fruit in Ceylon, which is 
decidedly wrong. The cinnamon tree is des- 
cribed asa tree ‘‘ vsually about 20 ft. in height,” 
—it is more usually 40 to 50 ft, The date of 
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the latest export of cinnamon from Ceylon is 
1888! ‘* Malayan cassias” are referred to with- 
out botanical names, and so are the ‘ Canary- 
nut,” whatever that may be, and the Mengkudu. 
It is interesting to know that the pepper culti- 
vated inthe Malaya Peninsula, is so far as the 
author has seen, of one variety only; this is 
remarkable, considering the numerous varieties 
met with in cultivation. The most recent re- 
ference given by Mr Ridley regarding pepper in 
Ceylon appears to be in 1883, and he is obviously 
not aware that there is a fairly considerable 
export of pepper from Ceylon at the preset 
day. We are also told that, among other uses, 
pepser is used in making soap. 


CARDAMOMS, 


With regard to cardamoms, ‘the rhizome- 
cuttings,” we are told, ‘‘are called bulbs in 
Ceylon, and are usually purchased from na- 
tives.” It is recommended not to pull off the 
whole raceme when gathering the fruit, also to 
support the leaf stalks with stakes and plantain 
bast,—an advice which seems more applicable 
to pot-plants than to a cardamom plantation. 
No elevation is given for the product, but a 
process of bleaching is said to-be variously done 
by means of boiling water and a soap mixture, 
while ‘‘starching ” of the capsules is said to be 
done by means of a mixture of ‘‘rice, wheat, 
soap and buttermilk.’ ‘‘Ceylon cardamoms” 
are described as ‘‘1 to 2 inches long, 3-sided, 
and often curved,’ which unfortunately is a leg- 
pull (for the author), and the table of cardamom 
exports for Ceylon ends with the year 1889. 
There is no excuse for an author to shut his eyes 
from such knowledge, for this could easily have 
been obtained from various sources, including a 
book recently published in Ceylon, and which 
has obviously been freely made use of (though 
not acknowledged) by the author, for even a 
misprint has been unconsciously taken over. 
Nor is Mr Ridley aware that instead of clipping 
the cardamoms by hand, the process is often 
done now by means of a clipping machine in- 
vented by a Ceylon planter. 


CAPSICUMS. 


With regard to capsicuns, we are told that in 
some countiies ‘the seed is sown broadcast, 
and so left,” which the author does not con- 
sider ‘tat all advisable.” Further, ‘‘the rain 
is said to spoil the flowers and fruit” (surely 
there need not be much doubt about it), and 
that ‘‘The seeds, when sprinkled broadcast over 
the land, produce about 15,000 plants to the 
acre.” The latter statewent is typical of many 
similar ones in this spicy ‘volume, ‘‘ Wada- 
kaha” (Acorus calamus), a common aroid plant 
in many parts of the low-country, is included as 
a spice, because it is said to be sometimes used 
for flavouring beer, &c. Why, therefore, not in- 
clude hops ?—and why omit, in addition to the 
important spices above mentioned, ‘such’ well 
known condiments as caraway, karapiccha(MVur- 
raya), fennel, garlic, mint, mustard, marjorum, 
savory, thyme, horse-radish, parsley, sage, etc.? 
Mr Ridley is apparently under the impression 
that the Sinhalese cooties, like the Malays, do 
no work, for, in his enureration of races 
supplying cooly labour, the Sinhalese are 
not mentioned, #0 
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Among the crumbs of wisdom which are pro- 
vided for the planter in this volume are :—‘‘ In 
soil where a plant cannot obtain its food and 
water in suflicient quantity it becomes pale and 
weak.” ‘‘Whena plant has been injured by a 
pest, it is advisable to manure it to give it a 
fresh start.’’ ‘‘ Bordeaux mixture as used on 
root fungus of trees may be made stronger and 
merely poured on the ground.” ‘stable 
manure in the tropics, requires rotting for 
several years before it can be used.” (The 
author does not state where it should be stured 
—in tin-lined cases presumably.) ‘‘ Burnt earth 
is a most useful manure, and is widely used in 
the tropics for different crops; it 1s a necessary 
manure for pepper.” “'‘the planter must have 
his eyes every where, letting nothing escape him, 
and using common sense in his work.” A nur- 
sery bed for nutmeg seed ‘should be well dug 
and manured,” ‘‘The plant (in clove planting) 
is then put into a hole in the earth which 

-fills up the large hole, and the soil heaped up 
round it.” 

@he author, as will have been seen, affects a 
loose grammatical style, of which the following 
are examples :—‘‘ I'he chilies are fertilised with 
liquid manure once a week.” ‘‘ When the plants 
(chilies) have established themselves, . . . 
their roots should be partially exposed by re- 
moving the earth from their bottom.” ‘Be 
careful not to strew them (chilie seeds) over one 
corner of the prepared ground only, as the seeds 
(meaning seedlings, presumably) will become 
spindly and drawn up.’ Catty is sometimes 
spelt ‘kati.’ A maund is given as 28 lb. instead 
ot about 80 lb. 

The characteristic energy of the author is 
manifested in the pages upon pages quoted 
jrom other works and writers, often unreliable 
and irrelevant, and sometimes unacknowledged. 
Herguson’s books on Spices, also the Tropical 
Agriculturist, have obviously been largely availed 
of. In one case (cloves), 10; consecutive pages 
are taken from the latter journal, though it is not 
meutioned in the list of literature at the conclu- 
sion. Altogether the book, written in a warm 
climate and on a warm subject, appears to show 
some signs of rapid work ; but allowance must 
be made for the ditticulties under which the 
author doubtless laboured, amongst them being 
pressure of official duties. 


PLANTING AND DEVELOPMENT 
IN SOUTH AMERICA. 


INFORMATION OF DIFFERENT STATES 
AND PRODUCTS. 


BRAzIL AND COFFEE, 


South of Rio lies the State of Sao Paulo, which 
is one of the rich and most important in all 
Brazil. The rapid growth of this State is prin- 
cipally due to the extraordinary development 
of the cultivation of coffee. Sao Paulo exports 
sufficient of this valuable commodity to supply 
three-quarters of the world’s demand, theaverage 
value of the coffee annually exported from this 
State being approximately £14,000,0001 The 
staple industry of Sao Paulo is the cultivation 
of coffee, The many fazendas, with thousands 


Bye 


of acres of brownish-red soil hidden beneath 
the olive green of the coffee tree, cover by far 
the largest portion of the 112,311 square miles 
which compose this rich State. Tho planting of 
young coffee trees commences with the wet 
season, which lasts from November to the end 
of January. On new estates three years must 
then elapse before the first crop is produced. 
The ‘ picking” season starts about May and 
continues well into the month of September. 
Santos, the chief port of this State, now pos. 
sesses one of the finest harbours in Brazil. Trans- 
atlantic liners call almost every day, and the 
maritime activity is very great. The annual 
exportation of coffee} from this port alone aver- 
ages 8,000,000 bags, weighing 1 cwt. 20 lb. 


Brazil furnishes more than three-quarters of 
the world’s production of this commodity, and 
coffee represents the principal wealth of the 
country : altough this is the case, few people 
are aware of the country of origin when con- 
suming it. The reason for this is that Brazil 
grows more than can conveniently be sold, and 
in proportion to the comparatively small out- 
put from all sources, also to the speculations 
in the distributing centres, which often causes,, 
for commercial reasons, the place of origin to 
be suppressed, and is detrimental to the pro- 
ducing state. Owing, also, to the enormous 
bulk to be handled, it is not found easy to in- 
duce planters to limit the exportation to 
standardized grades of the finest quality only. 
Not clearly understanding their own ultimate 
interests they are often tempted to export in- 
ferior kinds. 


The Brazilian Government, in face of the low 
prices obtained for this commodity when grown 
in that country, and of its sale under the de- 
nomination of other origins when once it has 
reachel European markets, has devised a 
scheme for the protection and popularization 
of Brazilian coffee. No important beneficial re- 
sults have, so far, been felt. This, however, is 
in no way due to any deficiency in the orighhal 
idea, but is apparently caused by tho inability 
of those responsible forits application to exe- 
cute it in the most efficient manner. Impar- 
tially expressing an opinion on fhis matter, I 
should say that there 1s no doubt that the grie- 
vances of planters are well founded, because 
their profits are very small in comparison with 
the gain of the numerous intermediaries. In 
Brazil, as in many other countries, all measures, 


‘even those directly affecting the interests of 


any and all industries, are left to the care of the 
State. Coffee planters and agriculturists, in- 
stead of organising themselves into a strong 
body to devise the best means for ameliorating 
the present state of affairs, have forced the 
State to become a merchant, a most prejudi- 
cial step to their cause. Their salvation lies 
in the increase of consumption, and that in- 
crease cannot be obtained unless coffee is sold 
at a price within the means of tho labouring 
classes. Although it is impossibe within these 
limits to deal with this subject in detail, a few 
figures may be given with regard to the production 
and cultivation of coffee in Brazil. The chief pro- 
duciug States are:—Sao Paulo, Rio de Janeiro, 
and Minas Geraes, but coffee ts grown also in 
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Espirito Santo, Bahia and Ceara—the combined 
production having reached the extraordinarily 
high figure, in 1906-7, of 16,000,000 bags of 60 
kilos each, this being the highest on record ; 
in the following year only just 13,000,000 bags 
were produced, The area occupied in these 
States by coffee plantations is equal to ten times 
that of Belgium, with about eight hundred 
million coffee trees systematically planted. 
Many of the ‘' Fazendas” are as large as 
some countries, and have within their boun- 
daries rivers with organised navigation and 
railways for the conveyance of their produce. 


Brazib AND RUBBER. 


The extreme north of Brazil comprises the 
vast territory watered by the Amazov. This, 
the tropical zone, is divided into several states 
and the Territory of the Acre, The principal 
States are Para and Amazonas, the general 
characterististics of which are dense tropical 
forests and swamps, The great staple of the 
whole of Amazonia is rubber, which is exported 
in enormous quantities. The State of Para is 
situated at the mouth of the Amazon, and pos- 
esses for its capital one of the finest cities in 
Brazil. Para City, or Belem, as it is more often 
termed, is the great Port for the shipment 
to Europe and the United States of all the rub- 
ber collected from the hundreds of ‘ estradas,”’ 
or rubber estates situated within reach of the 
lower section of the Amazon river. The city 
possesses many fine squares, parks, and avenues, 
and has a good electric tramway and lighting 
system ; large steamers are able to come along- 
side the quays in the port, and so long as the 
price ofrubber remains high in the EKuropean 
markets, Belem will continue to prosper. There 
is but one main industry in the whole of this 
portion of Brazil, and that is the cultivation, 
collection, and curing of rubber. Both the States 
of Amazonas and Para depend almost entirely 
upon this industry for their revenue; it is the 
great staple of the whole of Amazonia. More 
particulars regarding the cultivation of rubber 
trees will be given under ‘‘ Concessions.” The 
enormous rise in the price of rubber in Europe 
and America, owing to the much increased de- 
mand, has greatly benefited these two States, 
and they have now entered upona new era of 
prosperity. Every month eees the opening up 
of some new rubber estate ; and the great high- 
way of the Amazon is being used more 
and more by the ships of all nations. Liners 
from Liverpool and other European ports now 
steam up this mighty river for thousands of 
miles, and for some years it has been possible 
to travel from Iquitos, Beru, to Liverpool with- 
out changing cabin. 

In the forest of Brazilian Amazonia there is 
sufficient timber ofall kindsto supply the world’s 
demand, aud the valuable medicinal plants 
which growin abundance, such as ipecacuanha 
and sarsaparilla, are too numerous to mention. 

RUBBER. 

The second staple product of Brazil is rubber, 
which is indigenous in the Amazon Valley, where 
it abounds in all directions. Rubber is the coa- 
gulated Jatex of certain lactiferous plants, the 
best quality being obtained from the Heveas. Un- 
til thirty years ago Brazil monopolised the 


rubber markets of the world, but since then, on 
account of the great increase in the demand 
other countries have directed their attention to 
the cultivation of gum producing trees on a large 
scale, resulting in a great increase in the out- 
put, qualities, and process of production. Since 
the authorities in Brazil have observed the ad- 
vancement of the industry in other countries, 
measures have been taken to regulate the cul- 
tivation and process of tapping and curing rub- 
ber ; and many well-arranged plantations are 
now to be found in Brazilian territory, not only 
in the valley of the Amazon, but in several 
other States. Beside several kinds of Heveas 
there are also other species almost as valuable, 
such as the Manicoba and Mangabeira, which 
grow principally in the States of Ceara, Piauhy, 
and Bahia, also in the unexplored forests on 
the S. Paulo side of the river Paranapanema. 
There is a growing demand for rubber, owing 
to the continual increase in its application in 
almost every industry, and Brazil offers one of 
the best fields for its cultivation. The only dif- 
ficulties encountered at present arise from the 
uneven distribution of trees in the forests and 
labour organisation. The latter could easily be 
overcome by owners of . , rubber lands 
who would care to introduce suitable immi- 
gration, taking advantage of the facilities of- 
fered by the Federal Government, The climate 
of the vast regions watered by the Amazon is 
not all that could be desired ; nevertheless per- 
sous of all nationalities may be met there, en- 
joying the best of health, and the death rate is 
comparatively small; but in the other States 
where rubber can be cultivated with the great- 
est advantage, the health conditions can be 
said to be ideal, 


Most of the Brazilian rubber goes to the 
United States, where there is a market for any 
quantity that could be produced. 


RUBBER AND PERUVIAN 8LAB.—A growing in- 
dustry in Bolivia is the cultivation of rubber and 
caoutchouc trees. The former produce what 
is known in the European markets as ‘‘ Fine 
Para Rubber” and ‘ Entrifino,” and the latter 
‘¢ Peruvian Slab.”’ 


PrrvuviaN SLAB.—The tree which produces 
this substance (of a similar nature to rubber) 
has nothing in common with the rubber 
tree. The latter rises from the ground witha 
perfectly round trunk, and grows to a height 
which varies from thirty to fifty yards. It has 
a trifoliate leaf, which is sing leand simple. 
The caoutchouc tree from which the Peru- 
vian Slab is obtained, as a rule has huge 
roots rising above the surface of the ground. 
Its leaf is compound, and measures half-a-yard 
in diameter, having on either sida of the stalk 
other thick leaves, which give to ita most sin- 
cular aspect. The bark hasa glossy surface, 
and may be either white or gray, Hence the 
denomination of black and white caoutchoue, 
It grows on hard soil as well as on mountain 
slopes. It is hardly ever found in the proxi- 
mity of rubber trees. Like the rubber tree, 
it grows more abundantly in some places than 
in others, and the wider apart the trees are 
the larger size is. The industry of collecting 
and preparing caoutchoue has now been estah= 
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lished for several years over all those parts of 
Peru watered by the rivers which flow into the 
Amazon. The caoutchouc produced is, in ap- 
pesrance, similar to that obtained in Central 
Africa. The process of curing it is much more 
simple than that of rubber. ‘fo obtain the 
latex the tree is cut down, and as many iaci- 
sions as the trunk will admit are immediately 
made in it; the milky juice then flows from 
these to the ground. The coagulation is then 
effected by mixing either lime or potash with 
the juice. A few days later the strings of the 
caoutchouc are pressed together into larger 
masses or biscuits. After the tree is cut down 
the stump shoots up again the following year, 
and grows so rapidly that five years afterwards 
the same operation can be repeated. Such is 
not the case with the rubber tree, which, being 
very delicate, is easily destroyed by the sligh- 
test injury to the wood, and never grows again. 
The market value of Peruvian Slab is about 
one-half that of fine rubber. Caoutchouc trees 
abound in the neighbourhood of the Bolivian 
rivers, where the soil is hard, and the collec- 
tion of this product will no doubt be increased 
as the rubber becomes exhausted, or when 
labour is more easily obtained and the rates of 
transport are cheaper. 


Fine Russer.—This is the name given to 
India-rubber of the finest quality, which in the 
Liverpool and New York markets is known as 
“Pine Para Rubber.” The processes origin- 
ally used at the commencement of the industry 
have been generally improved upon until cer- 
tain fixed rules have been established, which now 
form the backbone of a large industry. Rubber 
collecting was commenced in the islands of the 
Amazon, From these islands it spread out to 
the forests onthe banks of the great river and its 
tributaries, the district of the Maderia being 
that which has attracted most attention. 


RusBer Estates in SoutH AMERICA. 


The considerable increase in the demand for 
rubber during recent years has given a great 
impetus to the cultivation of rubber trees in all 
parts of tropical South America. Bolivia, owing 
principally to the lack of adequate means of 
transport, has not yet received her full share of 
this newly-found prosperity, although Sir Mar- 
tin Conway calculates that in the Beni country 
alone there may be as many as 50,000,000 rubber 
bearing trees. The laws relating to the acqui- 
sition of rubber estradas contain the following 
important clauses :—Every native or foreigner 
has the right of exploring the uncultivated 
woods of the Republic in search of rubber trees 
or other vegetable products, The ownership of 
trees producing indiarubber, and of the land on 
which they are situated, is adjudicable by the 
State. The adjudication will be made by ‘‘est- 
radas,” or groups of 150 trees, the parties inter- 
ested having to set forth their claims in hectares, 
Every person to whom a claim is granted shall 
pay for each ‘‘estrada” the sum of 15 bolivianos, 
payable in 15 annual instalments of one boli- 
viano. Default of payment of the annual instal- 
ment will occasion the loss of the prospective 
right to define ownership, and if payment is in 
default for one year, the State will assume the 
ownership of “‘estradas,” 
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RUBBER IN PERU, 

The Montana, or Forest Region, which, al- 
though little exploited, is by far the richest 
zone in all Peru, occupies about two-thirds of 
the whole Republic, and is composed of im- 
meuse tropical forests, in many parts of which 
the feet of the white men have never trod. In 
this region, beneath the luxuriant vegetation, 
gold, silver, copper, tin, mercury, lead, and coal 
exist in large quantities. In the rivers which 
traverse this extremely fertile but uninhabited 
land, bright specks of gold can be distinctly 
seen in the sandy beds beneath the clear waters. 
Thousands of rubber-bearing trees growin the 
dense forests; and on the plains, both in the 
north and south cocoa and coffee trees flourish. 
The River Amazon, called by the Peruvians 
‘* Maranon,” which crosses almost the entire 
continent of South America, cuts through 
the northern territory of Peru. The valley of 
this fine waterway is one of the most fertile 
spots on the globe, for in this well-watered tro- 
pical region the maximum point of vegetation 
is reached. ‘he prolific growth, not content 
with covering the banks and adjacent land for 
hundreds of square miles, in many parts almost 
blocks the passage of the river with over- 
hanging trees and floating vegetation, Words 
Garo aeeckihp the beauty unfolded by every 
turn and twist of this great river from the 
moment of its rise in Peruvian territory to its 
mouth on the Brazilian Atlantic coast. Unless 
one has seen the exuberant growth and vivid 
lights and shades of the tropics, such a scene 
as that represented in the valley of the Amazon 
cannot be accurately imagined. The staple 
product of the vast interior of Northern Peru 
is rubber, and every year sees an increase in 
the trade and foreign commerce of the whole of 
Amazonia. The time will come when ships from 
every civilised nation of the world will steam 
up this magnificent river for the purpose of 
exporting the natural riches of the limitless 
forests. 


GARDENING NOTES. 


WHAT TO DO AND HOW 10 DO IT. 


Mangees. 

In our notes last week we dealt with the 
method of grafting mangoes and the varieties of 
this fruit brought into Ceylon by the Ceylon 
Agricultural Society. We resume the subject 
to-day. 

THe Mutcoa Manco—is a Madras variety of 
good size, average fruit weighing 1 lb, The skin 
is green and yellow, and the pulp which is free 
from fibre is pale yellow in colour, 

Goa Mancors, —What exactly the Agricul- 
tural Society mean by *‘Goa”’ mango we do not 
know, for there are quite a number of Goa 
Mangoes, all considered good varieties in Goa, 
and most of them well-flavoured fruit, As stated 
in these notes last week it was in Goa that 
grafting and improving mangoes by selection 
was first done, that is why Goa varieties are 
thought so highly of. One authority gives eleven 
named varieties of Goa mango, varying con- 
siderably in shape, flavour, colour, and in weight 
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from 8 oz. to 21 oz. per fruit, Which of these, 
or how many of these, we wonder, are included 
by the Agricultural Society in their ‘‘Goa 
mango.” 

‘As a matter of fact there is great ignorance— 
or very little knowledge, is the better way to 
put it, perhaps—concerning varieties of tropi- 
cal fruit; and most fruits want naming badly to 
avoid confusion, 

We wonder who will decide as to varieties of 
Mango at the big exhibition of fruit expected at 
the All-Ceylon Agricultural Exhibition to be 
held before long in Colombo, 

Mysore Mancors.—Of those there are no less 
than ten varieties described in the Mysore 
Gazetteer. And there are dozens of different 
Mangoes in different parts of India in each of 
the following districts: Poova, Khandesh, 
Abmednagar, Satara, Kolaba, Belgaum, Dhar- 
war, Surat, Hyderabad, &c. 3 

But really and for all practical purposes, 
it does not matter what the name is so long 
as the Mango graft you get is a good one. 
We will. therefore, not bother further with 
names of varieties, but proceed to give some 
helpful hints on the subject of 


MANGO CULTIVATION : 


As the Mango grows to a large-sized tree, and 
develops fairly quickly, it will not doto plant 
them too close to each other in a plantation, nor 
too near other trees in a mixed garden. 

Planting should be about 20 feet apart, say 
20 feet by 20 feet ina plantation. The holes 
should be at least 2 feet each way, that is 2 feet 
square and 2 feet in depth. The hole should 
then be filled in witha prepared mixture. To 
get good results the following is recommended :— 

When the hole is prepared, start filling in by 
placing about 50 lb. weight of bones, or bone 
meal, or crushed bones, at the bottom of the 
hole, then till in with good surface soil mixed 
with a liberal supply of well-decayed cattle 
manure. The young Mango must be firmly plan- 
ted, but the soil may be hollowed out round 
the stem soas to forma retaining cup for water. 
Mangoes develop quickly if the roots have a 
good rich soil to draw nourishment from. 

Manvurine MANGozEs. 

An authority on this fruit says: In planting 
mango trees large quantities of bones, as fresh 
as procurable, should be buried in the pits pre- 
pared for planting. Li the bones are broken small 
the effect will be more early apparent, but un- 
broken bones will ultimately yield up their con- 
stituents under the dissolving action of the car- 
bonic acid at the point of the roots. Bones 
alone are not sufficient manure, because they 
are not soluble quickly when in the soil, there- 
fore should be supplemented by old cowdung or 
small fish. 

SALT FOR MANGOES. 


Regarding the use of special manures one 
authority gives the following interesting note ; 
The cultivators near Bombay apply about 10 lb. 
weight of common salt to each large tree about 
the end of the rainy season. The effect of this will 
probably be to arrest the growth of leaves during 
October and November and thereby encourage 
the formation of flower buds, and as the Mango 
appears not to object to salt this practice in 


such a climate as Bombay is highly commend- 
able. It is only on account of the arrest of 
leaf development that the salt may be useful ; 
in gardens where watering is necessary and the 
Mango shows a tendency to produce fresh leaves 
during October and November, the application 
of salt will, no doubt, bring about the desired 
result, For it to be effectual, apply the salt 
during September. 
GENERAL REQUIREMENTS. 


The general requirements of the Mango area 
deep, well-drained loam ; it likes heavy rainfall, 
or an abundant supply of water given, but 
stagnant water in the soil is very detrimental. 


GENERAL GARDEN WORK, 


The rains of the past week have been very 
beneficial to the garden generally; and every- 
thing has a washed, freshened look. Quisqualis, 
Petrea, Jasminum, Tristellateia and other flow- 
ering creepers have come into fresh blossom, 
encouraged by the rain. The grass is grow- 
ing rapidly and the mower must be brought 
into use again. 

The unexpected and out-of-season rains have, 
however, rather upset conditions for those 
plants that should just now be enjoying a 
month or six weeks’ rest befure coming again 
into active growth. Caladiums in the open were 
all resting, or should be, but the rain-soaked 
soil will start new roots from the bulbs, and the 
plants will be induced to come into growth again. 
The same with Cannas, and other bulbous plants. 


When the end of the dry season is at hand 
a general cleaning up of the garden is neces- 
sary, and this is the time to do ary paint- 
ing required, of gates, fences, garden rails, 
tubs, &c. As regards tubs a new idea in 
painting these has just been started by Mr. 
MacMillan, the distinguisoed Curator of the 
Royal Botanic Gardens, who has had the 
flower tubs painted white with green bauds. 
This looks very neat and most eff:ctive. The 
plant tubs at the King’s Pavilion, Kandy, and 
at Queen’s Cottage, Nuwara Hliya, have been 
finished in this style also, and we can assure 
amateurs that the effect is very good. We 
recommend readers to adopt this, and follow 
Mr. MacMillan’s gocd example, 


Cirrus FRUITS. 


Among the grafted fruit trees which can now 
be purchased in Ceylon are several kinds of 
citrus fruits, members of the Orange and Lemon 
families. These require generally treatment and 
cultivation such as we have given as directions 
for Orange growing. 

The Pometo, Citrus Decumana, is one of the 
fruit plants which can be obtained at Rs. 1°50 
each by members of the Ceylon Agricultural 
Society. 

The tree is attractive looking, and when in 
flower, is beautiful with its fine scented waxy 
flowers, followed later by a crops of huge fruit. 
The Pumelo fruit attains a weight of 4lb. The 
tree thrives in moist climatic conditions, where 
Oranges will not do well, atid likes a very rich 
soil, which should be porous and well drained. 
Broken up old bricks and mortar, and old buil- 
ding material, mixed up with old cattle manure 
and garden soil makes a good planting medium, 
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To ensure a good fruit crop an annual appli- 
cation of manure should be given—old, well 
rotted cattle being as good as anything. This 
is dug in around the stem, and water given 
pretty freely. 

Much pruning is not required, but all dead 
and weak shoots and growths should be cut out, 
and a nice-shaped tree induced to develop, 

When the young fruits are about the size of 
marbles they must be thinned out, and only 
one fruit left on each small fruiting stem. 

Limzs.—There are several different Limes. Mr 
H # Macmillan mentions ten varieties in his 
book on “* Tropical Gardening.” We may quote 
from him as follows :— 

Patee—a sma!l round fruit, much esteemed. 

Kaghuzee—of the size of a hen’s egg, in. most 
general cultivation. 

Gora.—A small oval fruit much cultivated. 

Kamuralee.—A largo handsome fruit of pale 
lemon colour about the size of a small coconut, 

Rungpore.—A round smooth-skinned fruit. 

Taba.—A large globose, spongy fruit. 

Kaffir Lime—in Ceylon isalmost the sizo of 
a lemon, with a warty, coarse skin. 

Spineless Lime.— A sportof the ordinary Lime, 
said to have originated in Dominica in 1891, 
the stem and branches being without the 
usual formidable spines. 

Seedless Lime.—in recent years several 
varieties of Limes have been raised whose 
fruit are almost, if not quite free from seed. 
The ‘‘ Persian Seedless” or ‘‘ Tahiti Lime ” 
is reported as being the chief variety grown in 
Cuba, the fruit being prolific and containing a 
high percentage of citric acid. 

Of the Swrer Limes, also imported by the 
Agricultural Society, Mr. MacMillan says :— 

This isa distinct variety, the fruit of which 
is of the form of a moderate sized orange, with 
smooth pale-green rind. It has a sweetish in- 
stead of an acid taste and is considered very 
refreshing and agreeable. 


THE Lemon, 


This excellent fruit grows well at medium 
and high elevations in the Tropics, but the 
fruit itself is not so good as those grown in 
cooler climates where it gets a winter rest. The 
late Mr. Nock said'that the Lemon in Ceylon in- 
variably dies from exhaustion alter 6 or 8 years, 

The Cirron is another tree of this family 
which so far has not been very successfully culti- 
vated in Ceylon. 

THE GRAPE. 


Several varieties of the Grape Vine have 
been imported into Ceylon by the Agricultural 
Society, including the Black Hamburg and 
Muscat of Alexandria. We see little real usein 
importing Grapes into Ceylou : if is extremely 
improbable that they can be grown here suc- 
cessfully. They will not do up in the hills, 
and a trial of them at Hakgala Gardens under 
glass only terminated in failure. Grapes will 
not stand a moist, damp climate ; they require 
a dry heat when ripening the fruit and acold 
resting time, when all growth is suspended. 

As we are of opinion that Grapes will not 
succeed in Ceylon we do not propose devoting 
much space to their cultivation. The only place 
where Grapes have been grown in Ceylon with 
any likelihood of success is in the North of 
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the Island in the Jaffna district, but even 
there they are rot at all satisfactory, Mr. H. F. 
MacMillan writes as follows in his ‘‘ Handbook 
of Tropical Gardening ” regarding grape-growing 
Ceylon: ‘‘In the dry provinces of India grapes 
of very fair quality are grown, both from exotic 
and indigenous sorts, while in the dry nor- 
thern part of Ceylon certain varieties of grape 
have long been cultivated with some degree of 
success. Hore the want of a winter rest, which 
is so essential to the plant, is partially sup- 
plied by baring the roots and exposing them to 
the sun. This operation is resorted to once a 
year about the time of the principal pruning, in 
July. A practical experiment which was made 
a few years ago in Colombo, under the super- 
vision of an expert viticulturist, proved con- 
clusively the unsuitability of the uniformly 
steamy and hot climate here to the (tape 
Vine. Exhaustive efforts have also been made 
by Mr. W. Nock at Hakgala Gardens in growing 
vines in a glass-house which, however, ended 
in failure as regards the production of fruit.” 


TREATMENT IN CEYLON, AND YIELD. 


In case our readers in the North wish to 
go in for a trial with Grapes, now that good 
sorts are available from the Agricultural Society, 
we give the following note on the treatment 
of the vine and the yieldin Jaffna fron Mr. Mac- 
Millan’s most useful book, a book on Garden- 
ing in the Tropics which can be strongly re- 
commended to our readers. 

PRUNING AND THINNING.—The usual pruning 
is carried out after the crop ‘is over, all lateral 
shoots being pruned back once a year, to within 
two or three buds of the main stem and any 
unnecessary growth removed. In order to ob- 
tain fruit of the best quality the berries should 
be thinned out by means of a pair of fine 
scissors, and the buuches also reduced in num- 
ber, In Jaffna two cropsa year are obtained, the 
principal one in March and the second in Septem- 
ber. The fruit takes three to four months to ripen 
from the time of flowering, the vines each pro- 
ducing an annual crop of from 100 to 300 lb. or 
more, which is sold at 30 to 50 cents per Ib.” 

Mr MacMillan states that a mixture of loamy 
soil and decomposed cattle manure suits the 
grape vine well; and in Jaffna fish manure is 
considered the best fertiliser, though the 
natives have a strong belief in thevalue of salt 
as a mauure for Grapes. Old, weil rotted cattle 
manure is good for vines, also old bones; for the 
Grape Vine is a rank gross feeder and feeds on 
almost anything rich and strong. 


COTTON CULTIVATION IN 
TURKESTAN. 


Consul-General John H Snodgrass, of Moscow, 
reports that the Russian government has been 
assisting in many ways the growers of trans- 
Caspian cotton, It appears from official reports 
that in the autumn of 1910 the agricultural de- 
partment organised the first cotton-seed plan- 
tation in Turkestan. 

la 1911 one such station was working in the 
Namangansk district of the Ferghana Oblast, 
covering an area of fifty-three dessiatines 
(about 143 acres), Here three systems of culti- 
vation were applied: First, by machinery only, 
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the seeds being sowed in rows, and the soil 
between the rows plowed with horses ; second, 
by using both machinery and hand labour for 
sowing, but working the soil between the rows 
with horses ; third, by manual labour only, em- 
ploying the natives. The best results, from the 
point of view of an abundant crop, were 
achieved by relying entirely on machinery, the 
results being 8,613 pounds per dessiatine (2°7 
acres) for machinery, 5,556 pounds for machi- 
nery and labour, and 4,921 pounds for hard 
labour alone. Manure was used in the first in- 
stance only. 

The average crop of cotton obtained on tho 
plantation amounted to 3,692 pounds per dessia- 
tine. but a second crop of 540 to 720 pounds is 
expected, so that the average for the station for 
1911 may be estimated at about 4,300 pounds, 
[tis expected that the sale of the cotton crop 
may bring about $5,800, but as there were other 
plantations onthe ground allotted for the ex- 
periment, producing an income of $1,185, the 
total income of the station for 1911 will amount 
to $6,985. The total amount spent on the orga- 
nisation of the plantation was $5,263. There 
was thus a profit of $1,772, and in addition there 
were 108,300 pounds of the best seeds, which 
are in great demand and will be sold at 
good prices,—Bradstrect, March 1, 


BUD-ROT IN THE COGONUT. 


AMERICAN INVESTIGATIONS. 


In writing last week on Coconut cultivation 
abroad, we made reference to the ravages caused 
by this disease in Cuba where it has practically 
ruined the industry The disease has been known 
inthe West Indies for more than 30 years; but 
in Ceylon it would appear to have been first 
brought to official notice in 1906, when a short 
circular on the subject was issued by Mr Petch, 
Government Entomologist. 

Since that year the disease has formed the sub- 
ject of special investigation by Mr John R 
Johnston, Assistant Pathologist to the U.S.A. 
Department of Agriculture, who, after making 
exhaustive researches, has issued a compre- 
hensive report (Bulletin No. 228) in which 
he announces that the disease is caused by 
Bacillus Coli, or at least an organism 
indistinguishable from it. This bacillus is 
of almost universal distribution and is com- 
monly found in the _ intestines of man, 
The virulence of the disease in Cuba will be 
realised from the following facts: A grove of 
450 trees was totally destroyed in two years; 
another grove was reduced from 1,200 to 300 
bearing trees within the same period ; a planter 
who once derived a revenue of £5,00) per annum 
now gets barely £500. 

These facts should serve as a warning to our 
local planters to take every possible precaution 
to prevent the disease, which already exists in 
the Island, from assuming an epidemic form. 
Being of bacterial origin the malady is easily 
communicated by animals, birds and insects, and 
when once attacked a tree may be killed in two 
months or takea year or more before it succumbs, 
The early symptoms are the yellowing and fall- 
ing of the leaves and the dropping of immature 


nuts. Eventually the middle folded leaves 
bend over, and the entire heart is involved in a 
vile-smelling soft rot. 

It is somewhat discouraging to be told that 
the application of various fungicidal mixtures, 
as remedies, gave unsatisfactory results, The 
only treatment recommended is of a preventive 
character, viz., to cut down all deceased trees 
and destroy them by fire, burning at the same 
time all débres consisting of fallen nuts, 
leaves, &c. In addition to this it is recom- 
mended that plantations should be maintained 
in a sanitary condition and proper methods of 
cultivation practised. 


It is interesting to note that while previous 
investigators differed in their diagnosis of the 
primary cause of bud rot, some attributing 
it to a fungus, others to insects and so on. 
Mr. Petch himself, so far back as 1906, was 
satisfied (see page 224 of his circular) that the 
organisms responsible for the decay were 
bacteria, and recommended the. felling and 
burning of diseased trees, He further con- 
demned the close planting which prevails in 
many gardens as favouring the spread of 
disease by preventing the evaporation of mois- 
ture from the young shoots. 


The village cultivator has yet to learn that 
fruit-bearing plants need a good supply of sun- 
light and air, and a definite feeding area for root 
development, to ensure proper nutrition and 
promote their yielding capacity. The com- 
monly-prevailing idea would seem to be—more 
plants, more fruit. 

On estates under ‘intelligent supervision the 
carrying out of the recommendations referred 
to may be reckoned upon, and indeed, in 
many cases the details as to sanitation and 
cultivation are already receiving attention ; 
but the constant occurrence of neglected 
areas in the neighbourhood of estates is a 
serious mevace to the industry, as providing foci 
for the spread of insect and fungoid pests. 
One would imagine that the Lowcountry 
Products Association, which is so greatly in- 
terested in the coconut industry, would have 
conceived the idea of formulating some 
scheme for the maintenance of plantations 
in a sanitary state, with a view chiefly 
to improving the condition of the scandal- 
ously neglected gardens so frequently met 
with--rank with noxious weeds and decom- 
posing débris. If pressure in some form 
could be brought to bear upon the owners or 
lessees of such properties, the advantage would 
be two-fold, inasmuch as it would remove 
an existing danger to cultivated estates, and 
at the same time ensure better returns 
to the parties who have an interest in the 
neglected lands. Could not the services of 
the instructors employed by the Agricul- 
tural Society be utilised in this connection ? 
The report under review, consisting of 175 
pages, is illustrated by 14 plates and 10 text 
figures, which considerably enhance its value, 


We can only congratulate Mr Johnston on the 
satisfactory conclusion of his arduous Jabours 
and the service he has rendered not only to 
the American dependencies but to the tropical 
world at large. 
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Used on H.M.S. ‘Medina’ for Their Majesties King 
George and Queen Mary’s voyage to India; selected 
for His Majesty's Camp at Nepaul, Delhi Durbar. 


Fussell’s Milk is perfectly pure, full-cream, natural 
cow's milk—not condensed ; not skimmed. Keeps 
fresh for any length of time in any climate. 


ENTIRELY FREE FROM ANY PRESERVATIVE 
Of all Retailers. Wholesale: Miller & Co., Colombo. 


Fussell & Co., Ltd., British Government Contractors, London & Norway. 
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INDIAN TEA MARKET REVIEW. 


SEASON 1911-12. 


[By Messrs, Carritt Moran & Co.] 


Calcutta, April, 1912.—Season 1911-12 has 
closed with an actual crop, as represented by 
shipments through Calcutta and Chittagong, of 
245 million lb., of which 184 millions have been 
shipped’ to the United Kingdom. Last year 
the corresponding figures were 240 and 174 
millions respectively. 
~The quantity shipped from Chittagong has 
totalled 554 millions, an increase of 24 millions 
ie the clearances from that port. 

The amount of tea offered by public auction 
in Calcutta has been rather more than in the 
previous season, sales having totalled 78 mil- 
lions of which 7 million lb, consisted of dust. 


SOUTHERN INDIA 


has shipped about the same ‘quantity as last 
season the actual figures being 18} and 18} mil- 
lions in 1911 and 1910, respectively. Of these 
rather over 


41 MILLIONS HAVE BEEN SOLD THROUGH THB 
COLOMBO AUCTIONS 
against 3% millions in 1910. 

In respect of quality the crop has been 
about average so far as liquor considerations 
are concerned, for although fine tea has been 
comparatively scarce, all districts with the 
exception of the Dooars have maintained a 
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useful standard and at no period of the season 
has the market been supplied with an un- 
due proportion of plain ordinary teas. With 
regard to appearance, however, the same cannot 
be said, for rough stalky kinds have probably 
never been more prevalent and this has not 
been confined to districts where quantity is the 
desideratum, but has extended to parts of Assam 
from which this class of tea is not expected, 
The almost entire 


ABSENCE OF FLAVOUR FROM ASSAM 


has been a feature; the increased cultivation 
and manuring that gardens in this district gene- 
rally have received of recent years, and progres- 
sive methods of pruning, have undoubtedly in- 
fluenced freer growth, and itis not improbable 
have at the same time enabled the bushes to 
withstand the effects of the bligbt that is to a 
great extent responsible for this characteristic 
in tea. In this connection it is interesting to 
note from statistics issued by the Director Gen- 
eral of Commercial Intelligence, that while the 
outturn per acre in Cachar and Sylhet has dur- 
ing the past five years increased only some 4 per 
cent the yield per acre in the Brahmapootra 
Valley has increased fully 20 per cent, 
The first flush teas from the 


DARJEELING DISTRICT - 


though not so attractive as the previous 
year were nevertheless of a useful description, 
Later in the jseason quality was very irregular, 
for while some gardens sent forward teas fully 
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equal to the standard of previous years, manu- 
factures from others fell much below expecta- 
tions; as a rule, however, this was compen- 
sated for by increased yields. This district 
has produced the usual attractive flavoured 
teas expected in semi-final and final invoices 
and the autumnal character has perhaps been 
more pronounced than usual, but as a rule 
this has synchronised with thin liquors. 
The Dooars has sent to market teas that have 
on the whole been disappointing, for with 
the exception of the first flush, at no period 
of the season can quality from this district be 
said to have been good and the autumn crop 
has beer: the least attractive gathered for many 
seasons, the rich liquoring invoices usually 
seen have been comparatively scarce; Terai 
offerings, on the other hand, have been if 
anything above average. 

Cachar and Sylhet manufacture has been quite 
satisfactory in regard to liquor and compara- 
tively little sour or overfired tea has come for- 
ward, but in appearance the teas have been spoilt 
by the undue proportion of stalk they have con- 
tained which would undoubtedly have seriously 
affected values had not the demand for ‘price 
tea” been exceptionally strong throughout the 
season, 

A considerable quantity of what can best be 
described as 


TEA HOUSE SWEEPING CONTINUES TO FIND ITS WAY 


into consumption and it is unfortunate 
that the jurisdiction of the Health officer 
of the City is apparently restricted, for where- 
as the presence of a comparatively small percen- 
tage of sand or other mineral renders tea tiable 
to confiscation, parcels of ‘‘so-called tea ’’ which 
contain a large admixture of other vegetable 
matter may be marketed with impunity. This 
is almost invariably bought by native buyers for 
distribution in India, for in no other country 
would it be allowed to pass the Customs, and 
its unpalatableness is probably to some extent 
the cause of the comparatively slow increase in 
the consumption of tea amongst the natives of 
India. 

Climatic conditions have mainly been very 
similar to the previous season and until the ond 
of August were almost universally favourable 
to growth. The latter months of the season, 
however, have shewn a steady falling off in out- 
turn and an increase of fully 12 million lbs at 
mid-season has been reduced to little more than 
5 millions by generally unfavourable weather 
and an exceptionally early appearance of cold 
weather conditions. 

The manufacture of e 

GREEN TEA CONTINUES TO FIND DISFAVOUR 


amongst producers; and offerings in public 
auction have been insignificant, A cer- 
tain quantity of this class of tea has, however, 
been clisposed of by private treaty and clear 
ances through Calcutta and Chittagong have 
totalled 1} million lb,,-the destination of 
which has for the most part been Persia and 
Russia. The prices obtained have generally 
been satisfactory, but the difficulty of maintain- 
ing a uniform standard of quality, the uncer- 
tainty of demand which it is not unnatural 
should follow a commodity of which there are 


no regular supplies, and the remunerative re- 
sults recently given by black teas, have gene- 
rated a disinclination to procuce green tea in 
northern India; and it is probable that little 
or none of this description will be manu- 
factured in the coming season. 


Ceylon on the other hand continues to show 
much enterprise in this direction and her 


green tea trade must now be looked upon as ~ 


firmly established, shipments having totalled 
during the past year practically 9 million Ib., 
an increase of 24 millions over the preceding 
year, Russia having exported half this quantity. 
In Southern India also, attention is being paid 
to the manufacture of unfermented teas and it is 
estimated that fully 24 million lb. will be manu- 
factured this year; it must be remembered, how- 
ever, that conditions both there and in Ceylon 
vary very much from those existing in Northern 
India, for the continuous flushing of the bushes 
throughout the year enables a comparatively 
uniform standard of quality to be maintained. 
At the same time it is perhaps unfortunate that 
producers in this part of India have not seen 
their way to foster and extend a production that 
might in times of depression prove of great value. 


The Planters of Southern India were again 
instrumental in reviving the question of alloca- 
ting a portion of the funds at the disposal of the 
Cess Committee to a bonus on green tea, but 
although the suggestion found favour in some 
quarters it did not receive sufficient support to 
warrant its inclusion in the Committee’s budget 
for the coming season. 


From the preducers’ point of view the past 


SEASON HAS PROBABLY BEEN THE BEST EVER 
EXPERIENCED 


in Northern India, for not only has the crop 
been of record dimensions but it has realised 
a higher average price than for many years 
past, and all districts with the exception of 
Darjeeling, which is only fractionally higher, 
have received approximately half-an-anna per 
lb. more for their produce than in the previous 
season, which in turn shewed for the most part 
highly remunerative results. 


The selling season commenced at the end of 
May with all grades on a comparatively high 
level, but so strong was the demand for tea that 
prices with occasional fluctuations rose stea- 
dily, until at the beginning of November clean 
common Pekoe Souchong was selling freely at 
As. 7-3 per lb., the highest point touched for 
this grade ot tea for many years past. 

Large orders for low-priced teas were forth- 
coming from some of the big distributors at 
home, and the market was to a great extent 
influenced by this competition, a position which 
has not obtained of recent years, London buyers 
being unable, as a rule, to compete profitably 
in Calcutta with the demand from foreign mar- 
kets. When, however, it was realised in Min- 
cing Lane that shipments from both Northern 
India and Ceylon to the United Kingdom 
would be considerably more than the previous 
season, and some provision having been made 
by distributors against future developments, 
an easier feeling was manifest and this move- 


ment became more pronounced at the begin- | 


ning of the new year. 


——o 
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‘TABLOID’ 
MEDICAL OUT 


In his. book, Scouting for Stanley in 
East Africa, Thomas Stevens wrote: 


TRADE 
MARK 


“Stanley, in 


The following table shews the 
AVERAGES REALISED 


for each district during the last five seasons :— 


Season Season Season Season Season 
1911-12, 1910 11. 1909 10, 1908-09, 1907-08. 


Assam ll 75 + 67 7'6 
Cachar 611 64 510 41 63 
Sylhet 70 65 5°10 4-11 63 
Darjeeling 97 9°6 100 8°8 93 
Dooars 74 6°11 611 60 6°10 
‘Terai 71 67 6:3 52 6'4 
Chittagong 611 63 5°10 4°11 63 
Total averages 7°7 Tika E 6°10 511 611 


It would appear from the above that quantity- 
producing districts have again benefited to a 
much greater extent than those whose aim is 
quality, The comparative scarcity of fine tea from 
Assam and the largercrops gathered in some 
parts of Darjeeling at the expense of flavor, 
have had some effect on the season’s averages of 
these two districts. Good tea has been wanted 
throughout the season and supply has as a 
rule been insufficient to meet demand with the 
result that remunerative averages have always 
been forthcoming ; at the same time it is pros 
bable that the unusually high basis of value 
which has ruled for common and medium teas 
has enabled those who produce these to show 
even better results than others whose first con- 
sideration has been quality, and it is not im- 
probable thata continuance of present market 
conditions will tend still more to the sacrifice of 
quality. for quantity on some gardens were 
hitherto the reverse has been the case. 


recommending 
(‘TaBLoip’) medicines, has 
earned the gratitude of every 
man who goes to a tropical 
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The following figures shew the 
DISTRIBUTION OF THE CROP FROM NORIHERN 


INDIA ‘— 
1911 1910 1909 1908 1907 
To mills, mills. mills. mills mills, 
United Kingdom 184 174 180 168 161 
Australia 10 93 82 9 11 
Canadaand U,S,A 8 6 7s 64 43 
Kussia 31 404 304 253 27% 
Bombay and Persia 6% 6 54 ft 6 
All other Ports 54 4 34 43 34 
9364 220% 2138 


Totals .245 240 
In addition to the above about half-a-million 
lb. have been sent by rail to Bombay and an ap- 
preciable quantity has been taken from the Cal- 
cutta Auctions for consumptiou in this country, 
for of the 78 millions which have been marked 
locally only 71 millions are shewa in figures sup- 
plied by the Port Authorities as having been 
exported. 
United Kingdom figures include 4 million lb. 
the destination of which was not London but 
various coast ports. 


In reviewing the above figures the most note- 
worthy feature is the very marked shrinkage in 
the direct exports to Russia, shipments to this 
country more particularly via far Eastern ports 
have steadily declined in comparison with the 
previous season’s record, and this has been 
materially augmented by a very considerable 
falling-off in shipments to Hankow; the revo- | 
lution in China which has led to the overthrow of 
the Manchu Dynasty, resulted during October 
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in all buying orders being cancelled from this 
quarter and although this was modified in the 
closing sales of the season buying: was only re- 
sumed tentatively and the total shipments for 
the period under review shew, a decrease of 
4 million lb. as compared with the previous 
season. 

With the return of settled conditions in China 
a complete resumption of buying for Hankow 
may be confidently expected, for we understand 
that the factories where brick tea is manufac- 
tured have not suffered from the hostilities that 
have raged in the city. 

Tt 1s believed that various causes have in- 
fluenced 

THE RETROGRADE MOVEMENT IN RUSSIAN 
DEMAND, 

but the failures of crops has  undoub- 
tedly restricted consumption in the districts 
where famine conditions have prevailed, it 1s 
also notimprobable that the exceptionally heavy 
increase in purchases by Kussian buyers in 1910, 
as compared with the previous year, resulted in 
somewhat largestocks being carried over towards 
the requirements of the past season. Apart from 
these considerations, it 1s not unlikely that the 
comparatively high level of values that has 
ruled, and the generally indifferent make and 
appearance of the crop, have caused increased 
attention to be paid to China growths; and 
in support of this contention it is noteworthy 
that shipments from that country, to Russia 
have shewn an unexpected increase. The set- 
back in the volume of business that has: passed 
between Calcutta and Russia has not un- 
fortunately resulted in increased purchases on 
the London market; in tact, the reverse has 
been the case, for during the past year ex- 
ports have decreased nearly 25 per cent. A 
considerable quantity of Dusts were diverted 
from this market to London when buying 
for Hankow was suspended, but the ex- 
periment was not attended with success, 
the demand for this class of tea being so 
limited that prices declined to a marked extent 
immediately offerings were above the normal. 

With the exception of Russia, trade with all 
countries has been satisfactory and in the main, 
steady progress has been made; 1t seemed prob- 
able at one time that the Australian Colonies 
would require less tea from both India and Cey- 
lon on account of increased imports from Java, 
but heavy shipments at the latter end of the 
season have resulted in the exports from India 
to that market exceeding those of the previous 
season, Both 


CANADA AND THE UNITED STATES OF AMERICA 
have operated on this market with consider- 
able freedom throughout the period under 
review, the shipment figures to those coun- 
tries disclose a considerable increase during the 
past twelve months. This is encouraging, for 
despite the efforts of the Cess Committee who 
have for some years past expended considerable 
thought and money on the exploitation of these 
markets, Indian tea has not received the atten- 
tion that might have been expected. 

TRADE WITH PERSIA 


continues to expand, though political 
troubles and the unsettled state of the 
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country inthe Southern and wilder parts havé 
undoubtedly affected commercial enterprise ; in 
Northern Persia, however, where Russian influ- 
ence is felt and trade routes have been pro- 
tected, considerably more tea has been taken ; it 
is almost certain that the increased imports 
have already gone into consumption for impera- 
tive buying orders from the centre were forth- 
coming at the end of season and the value of 
suitable teas was raised to an exceptionally 
high level, 


SELLERS ON THE LONDON MARKET HAVE 
PARTICIPATED TO A FULL MEASURE IN THE 
GENERAL PROSPERITY 
despite increased imports of all tea into the 
United Kingdom during the past year, as 
disclosed by the Board of Trade returns, of 
over 16 million lb., and in view of this 
the exceptionallly strong and active demand 
that existed and the high basis of values that 
was established and maintained for all grades, 
while the bulk of the crops were being handled 
could scarcely have been expected; but un- 
usuad circumstances arose and at the beginning 
of August when the New Season’s teas were 
arriving freely, a labour strike at the London 
Docks entirely disorganised trade and restricted 
offerings to such an extent that the price of tea 
for immediate delivery rose considerably, It 
was generally expected when these troubles had 
been adjusted and the accummulated arrivals 
placed on the market, that price would decline ; 
but distributors and - dealers throughout the 
country contirued to buy freely, not only for 
immediate requirements but as a provision, 
against further strikes, and although at the 
close of the year stocks of all tea in the London 
Warehouses were less than a year ago it is cer- 
tain that there was considerably mcre held 
in the country by distributors generally. ‘Tho 
London market has during the last few months 
shewn less activity, a movement that naturally 
followed repleted stocks in the country with 
considerable supplies still to come forward. 
While therefore the dock strike temporarily 
benefited producers, it disclosed to distributors 
the weakness of hand to mouth buying, and 
this section of the trade were quick to realise 
and guard against a position of extreme danger. 


As a result of the strike an increase in wages 
was conceded to the labourers, of which sellers 


on the London market have been made to bear » 


the burden for an addition of 10 per cent. to 
the already high charges levied by the London 
Warehouse authorities, came into force on 
October Lst. 

A branch of the industry to which too much 
care and attention cannot be paid is the 

METHOD OF PACKING TEAS AND THE 
PACKAGE ITSELF. 

Freight being by measurement shippers are not 
unnaturally desirous of economising by packing 
the maximum amount of tea into the minimum 


space ; but unless the ois used is strong . 


and well put together, this will prove false eco- 
nomy ; really good and sound packin 


entire crop is soon recovered on a small propor- 


tion of it, as more liberal competition is undoub- 


costs - 
infinitesimally more per pound than indifferent — 
packing and the additional expenses on an ~ 
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tedly extended to teas which are known to be 
packed in reliable boxes. Venesta, Imperial 
and other patent packages of more or:less the 
same description, continue to find favour with 
buyers for the Russian market, but generally 
speaking the ordinary country box, when well 
put together, with corner pieces, gives satis- 
faction, The comparatively small percentage 
of claims put forward for loss in weight oc- 
casioned by bad packing must be admitted as 
sound evidence of steady improvement in the 
strength and durability of the packages now-a- 
days supplied to the trade, but there are still in- 
dications that the importance of good and sound 
packing is not even now universally realised. 


During the past season a 


DIVERGENCE FROM THE USUAL FRIDAY SALES 


was made im favour of Tuesday, this was 
done at the instigation of the Warehouse 
authorities who were of opinion that the change 
of day would enable both sale and, shipment 
teas to be handled more expeditiously; the 
alteration has proved a success and will be 
continued during the coming season. Improved 
transport facilities have resulted in tea being 
brought to market more rapidly year by year 
and this has tended to confine the selling season 
within a shorter period with the result that any 
cessation of sales during the busy months might, 
in the opinion of the authorities, temporarily 
disorganise working at the Warehouse ; to miti- 
gate this the trade have been asked to discon- 
tinue the usual break during the Poojah holi- 
days and to hold sales continuously. Sellers 
have expressed their willingness to assist 
the Warehouse in the manner suggested and 
the decision now rests with buyers who, it is 
hoped, will see their way to suffer the incon- 
venience entailed by the proposed innovation. 


THE LABOUR QUESTION 


continues to cause much anxiety to pro- 
prietors, particularly those whose _ interest 
are centred in Assam, for it is with dith- 
cul5y and only at great expense, that the 
labour force on the majority of gardens. cat 
be maintained on a basis sufficient to ensure 
efficient working. The Government of India 
have notified their intention to abolish Act 6 
on ‘July Ist, 1913, and in this connection we 
understand a memorial, which is now under 
consideration locally, has been drafted. in 
London by the Committee of the Indian Tea 
Association; this memorial, while recor- 
ding the feelings of the industry on the 
various points at issue, prays for some modifi- 
cation of the restrictions at present placed on 
recruiting as an offset to the abolition of Act 6 
in the labour districts, at the same time drawing 
attention to the difficulties with which Assam 
hasto contend as compared with the Crown 
Colonies. who are assisted in the acquirement 
of indentured labour. It is unfortunate that it 
should be considured necessary to embarass 
Assam with onerous restrictions, for the Tea 
Industry has done much in the past to open up 
a Province which otherwise would have re- 
mained waste and uuproiitable. 


The diversity of opinion which existed am- 
ongst, proprietors regarding the methods by 
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which this problem can best be solved has to 
some extent disappeared, for although all are 
not in entire agreement with regard to Penal 
labour, the necessity for an act dealing with 
enticement is almost universally accepted, and 
it is probable that this conformity of opinion 
will enlist the sympathies and assistance of 
Government ; atthe same time all industrial and 
agricultural undertakings are passing through 
a period of great anxiety on the labour question, 
not only in India but in other countries and 
although every consideration is now extendep 
by proprietors to tea garden labour, it would be 
unreasonable to expect the Tea Industry to 
escape the difficulties that are at the present 
time so widely felt. 


In anticipating the ensuing season, 
CONTINUED PROSPERITY 


may be looked for, though the measure 
thereof will depend to a great extent on the 
quality of the crop, for provided a good useful 
standard is maintained it is difficult to see 
how supply can be in excess of demand. It 
should be remembered that India has gained 
her position of eminence amongst other tea 
producing countries through the merits of her 
production in the past, and any falling away 
from the standard looked for will jeopardise her 
hold on the markets of the world to the benefit 
of other growths. It is unfortunate that a freer 
system of plucking should, in some quarters, 
have been resorted to in the past season, and 
although results may have proved otherwise, 
the success attained can only be temporary, for 
there .have been indications that Russia and 
other countries will revert to China growths in 
preference to 


ROUGH, STALKY AND UNPALATABLE TEAS 


from this country. The strong demand for 
tea that existed from all foreign markets at the 
close of the season is irdicative of depleted 
stocks and points to considerable activity being 
manifest when the new season’s teas are offered ; 
it is also thought possible in some quarters that 
the recent troubles in China may be the means 
of materially restricting the ‘‘ first crop” teas 
in that country and from reliable information 
received through private sources, we_ believe 
such will be the case; Russian buyers therefore 
in particular may be expected to operate on this 
market with exceptional freedom. 


EXPANSION OF PLANTING IN 
PORTUGUESE ZANMBESIA. 


Ceylon coconut planters will be interested 
to hear cf the possibilities of competition from 
Portuguese Zambesia. information to the fol- 
lowing effect has been furnished by H.M 
Consul at Lourengo Marques, Mr. R OF 
Maugham, who says :— 

The soils of Zambesia are extraordinarily rich, 
and capable of producing every variety of 
agricultural produce usually associated with 
this partof Africa. Both black and deep choc- 
olate organic soils are constantly met with, 
and immense agricultural estates containing 
these, and also a rich red, argillaceous clayey 
soil, especially suitable for coffee, could be 
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marked out with ease in practically any part of 
the centre of the country. At Nhamacurra an 
association has planted some 1,700 hectares 
(about 4,200 acres) of sisal (Agave rigida sisalana), 


which has already produced good _ fibre 
and will undoubtedly give  con-sistently 
excellent results ; whilst, commencing 


at Mixixine, the association possesses planta- 
tions of coconut palms estimated to contain no 
less than 700,000 trees, about one-fifth of which 
are now coming into bearing. All round about 
Quilimane, north, south and west, the cultiva- 
tion of the coconut palm has been steadily pur- 
sued for some years past, until at present the 
number of trees actually planted out and owned 
by three prazo concessionnaires may possibly 
aggregate a total of nearly 1,500,000 trees; of 
these, probably not more than one-fifth, or even 
less, have begun to produce, but there is no 
doubt that in the course of the next five years 
the export trade of copra from Quilimane will 
have become exceedingly important...The only 
existing railway in Zambesia is one of 18-in. 
gauge which runs between (Quilimane and 4 
small settlement 18 miles away on the Macuze 
river, called Maquival. 


THE PINEAPPLE INDUSTRY OF 
SENGAPORE. 


Our readers and we are greatly indebted to Mr 
R Derry, acting for the F.M.S. Director of 
Agriculture, Mr Lewton Brain, for the infor- 
mation he has supplied elsewhere regarding the 
Pineapple Industry of Singapore, which is by 
no means defunct. To those who are developing 
or reviving pine cultivation in Ceylon there is 
much that is suggestive, and ought to be practi- 
cally useful, in these notes to which we direct 
special attention :— 


Botanic Gardens, Singapore, 
Straits Settlements, March 27. 


S1r,—With reference to the article on Pine- 
apple cultivation in the Ceylon Observer and 
your letter of March 9th, I have to state that 
the Singapore tinned Pine-apple has so far held 
its own against fair competition for the reasoa 
that, strange, though it may appear, the quality 
of the pine comes out of the tins better than it 
goesin; but whether this result is due to cli- 
matic influence, or chemical change, I cannot say, 


It would be more correct to say that land is 
obtained, rather than selected, which has 
partially recovered and partly reafforested itself 
after a previous crop, and may have been un- 
cultivated from a few to twenty years. Such 
soils may vary from ordinary clay to hard 
laterite, and the site may be undulating to 
steep, and usually intersected with ravines and 
swamps, but always hilly, as the flat lands are 
more valuable for market gardens and sugar, and 
the cultivation of pines has not extended far 
from main roads owing to the cost of transport. 


The cultivators, Malays or Chinese squatters 
after clearing and burning off the bluker (scrub 
or secondary growth) usually line and hole at 
right angles to the contour of the land for the 
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purpose of easy collecting after plucking, 1.6., 
straight rows up and down not round a hill. 
It is usual to hole three feet in, and four 
feet apart between rows, and at  inter- 
vals wider spaces are left for the purpose of 
collecting the crop. A bullock cart track is 
left following the contour of the land, where 
there is an easy gradient, which also serves for 
draining and conducting heavy wash to the rav- 
ines or swamps. On large clearings it is usual © 
to erect shelters with protected sides which serve 
as shelters for watching the crop, particularly 
at nights, against the ravages of pigs, and as a 
store for fruit in wet weather. 


There is very little, if any, varietal distihc- 
tion in the field Pine-apple; but the crops di- 
minish in size considerably as the plantations 
mature. Cuttings are obtained from off-shoots 
or suckers from the base of the plant. Fruit cut- 
tings take longer to come into bearing and are 
usually, partially, sun-dried, and the lower leaves 
removed before planting. The holes are fre- 
quently prepared with a (local ‘‘ planter” 
wooden implement like a crowbar by Malays, 
aud with a changkol by Chinese, who add any 
charcoal or burnt earth at hand, While the 
plants are growing, or for the first 12 months, 
the plantations are carefully weeded, but it is 
not the custom to manure. Occasionally, burnt 
earth or cow manure, is applied to a small, or 
special patch, but general manuring on planta- 
tions is not adopted, 


The first crop is produced from the original 
cuttings in about 15 months; subsequent crops 
from off-shoots, and such crops are improved in 


-gize if the off-shoots are reduced to two or three 


growths. This is usually done for two or three ° 
crops, but is gradully abandoned, After the 
first crop the plantations furnish three or four 
crops in the year according tothe number of 
off-shoots left. The crops fall offin dry weather, 
an abundant rainfall is essential. 


As the plantations are native holdings, it is not 
possible to state the actual crop per acre, but I 
think 5,000 fruits per acre a safe estimate for 
Malaya for the first three years. Plantations 
are usually abandoned after six years and earlier 
if driven out by Lalang. The practice however 
is in process of alteration. At the present time 
much of the accessible land is being leased for 
Rubber, and the lessees sublet their land to 
Squatters who plant and maintain the Rubber 
according to contract, with the right to inter- 
plant Pineapples, at a stated distance from 
encroaching on the rubber. This alteration will 
probably result in more careful cultivation of 
the pine and better crops. 


Although not free from diseases, Pineapples 
in Malaya are not sufficiently injured to receive 
any special precautions. Mealy bug occurs, but 
is not prevalent. Fruit rot, the result of a tungus 
following on a punctured fruit, represents a small 
percentage of discarded fruits. The worst pests, 
for which precautions are taken, come from 
Pigs, Porcupines, Musangs and sometimes Deer. 
Most of the plantations are fenced against Pigs 
and Deer and all are trapped or shot. 


The crop is carted direct from the estate to 
the factory in the town, in Singapore, and 
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brought by sea from Malacca. There is alsoa 
ready sale for the fruit in the bazaar. Although 
the field pine is not appreciated by Europeans 
afresh ripe fruit is quite palatable, but a fruit 
plucked before it is ripe, and perhaps a week 
old, is not commendable. 

If you wish any information on the method of 
tinning, I will supplement this account by fur- 
ther notes.—Yours faithfully, 

R. DERRY. 


for Director, 
PINEAPPLES AND DIVIDENDS. 


WHY PINES MUST BE PROFITABLE 
IN COUNTRIES LIKE CEYLON, 


While pineapples are probably grown with 
more profit inthe Hawaiian islands than any 
part of the world, it is only because the planters 
have studied this product, and applied to it the 
most adaptable methods to produce a finely 
matured fruit, And the result has read some- 
thing like a fairy story from King Midas; the 
profits have even astonished the planters who 
were interested in the estates growing pines 
And ten years previous to their first big crop in 
1902, you could scarcely get a Hawaiian plante 
to look at a pineapple. lt was because a long- 
headed man, then secretary of the Planters 
Association of Hawaii, told that body of men 
that some day their sugar crop (which is the 
principal product of the Islands) would fail. 
Then what would they have to fall back on, ex- 
cept small crops of coconuts, rice and bananas, 
which would not tide them over to another sea- 
son. Someof the members sat up and took 
notice. Immediately all the information and 
samples possible were obtained from the other 
pineapple-growing countries of the world. Com- 
panies were formed, areas planted with different 
species, and the authorities established an ex- 
periment station, where a scientific study of 
pineapples was conducted. The outcome has 
been a most delicious and healthy fruit which 
is gaining a famous reputation around the worlds 
The renewed interest in the pineapple situation 
here begins to look as if the subject would be 
taken up seriously before long, and investigated 
with a view to undertaking the pineapple pro- 
ject on a substantial scale. While most of the 
pJanters of Ceylon have rubber to fall back on in 
case tea should fail, and wice versa, at the same 
time, inter-planting has seen its best day, and 
even now many of our largest planters are con- 
templating its abolition as a method con- 
ducive to producing either better tea or better 
rubber, each planted separately. Some of the 
planters will eventually devote themselves to 
one or the other exclusively. In any event, both 
rubber and tea crops are subject to ravages by 
droughts, pests and storms, while the pineapple, 
hardy and easily cared for, grows low, and is, 
in nine cases out of ten, a sure crop. 


That the pineapple is to be one of the princi- 
pal fruit productions of all tropical countries is 
exemplified in the reports of the agricultural 
departments from Japan (covering Formosa) the 
Philippines, Java, Cuba, Porto Rico, Panama, 
Florida, Mexico, Southern California, parts of 
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India; and experiments are even going on in 
certain districts of British South Africa, At 
first the problem of shipping from Ceylon seems 
a difficult one; but when it is considered that 
the pineapple can be shipped, partly ripe, and 
by the time it reaches its destination, is in the 
pink of condition ; also when the shipments are 
once under way, and kept going, the trans- 
portation question shrinks into insignificance. 
Another point infavour of growing pineapples, 
is that first-class, finely matured fruit always 
brings a good market price, and the demand is 
invariably strong. Second and third grade fruit 
find a ready market for preserving and canning 
purposes in all of the big world centres. One 
large canning factory in New England last year 
offered to contract for, and take all the pine- 
apples which Cuha, the Philippines and Hawaii 
could raise together. And they all refused to 
make contracts, for the individual market demand 
was so great that they could afford to be inde- 
pendent, We are glad that our Government 
officials are looking into the matter, for we have 
faith in Ceylon asa future pineapple country, 
and if our planters can produce as fine a grade 
of this fruit as of tea and rubber, it is our pre- 
diction that within ten years we will be running 
Hawaii a 2lose race for first position. Once the 
pineapple industry is started on a proper scale, 
and handled judiciously, there is little doubt as 
to the profits and certainty of crops. Dividends 
of from 40 to 60 per cent. on common pineapple 
shares are reported from Honolulu last season, 
and many of the Cuban companies paid as high 
as 50 per cent., which is an excellent showing 
in consideration of the quality of Cuban pines 
as compared with these grown in Hawali, We 
have recently received several interesting letters 
with regard to pineapple growing, and some 
definite action will no doubt be taken soon, as 
to a further investigation of this subject. 


OIL SEED INDUSTRIES OF CEYLON, 
FRANCE AND MEXICO. 


Washington, March 8th, 1912.—A series of 
reviews on coconut and other oil seeds in the 
Cocos Islands, Ceylon, France and Mexico is 
contained in reports received at the Bureau of 
Manufactures from those countries :— 

Regarding the manufacture of copra in the 
Cocos (Keeling) Islands, it is stated that these 
nuts run about 7,000 to the ton, against 4,000 
to the ton in the Straits Settlements and the 
Federated Malay States. The trees were seri- 
ously damaged bya typhoon in 1909, but the 
production was heavy during the past year, and 
the copra product has a large market in Europe 
and brings high prices. 

Regarding Ceylon, it is shown that during 
1911 there were 511,269 hundredweights of 
coconut oil exported to different countries, and 
788,695 hundredweighte of copra, Regarding 
the shipment of oil cake, it is said that 213,982 
hundred weights of coconut oil cake were shipped 
in 1911, of which amount 4,681 hundredweights 
went to Great Britain and 121,000 hundred- 
weights to Germany. 

The report which comes trom the Marseilles 
district of France says that receipts of oil seeds 
in that district during 1911 almost equalled 
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those of 1910, which was the largest on record, 
amounting to 643,634 metric tons for the 1911 
business. The largest volume of these receipts 
was shelled nuts, amounting to 200,509 metric 
tons; of copra, 173,056 metric tons; lin-seed, 
11,540, and sesame, 80,266 metric tons; cotton- 
seed, 9,180 metric tons. 


In connection with these reports there is also 
received from Yokohama an account of the rape- 
seed oil refining in Japan, and from Gothenburg 
an account is given of a new soya bean mill in 
Sweden. The report from Yokohama says :— 


Japapese production of rapeseed is about 
2,750,000 bushels annually. ‘The 12,879,604 gal- 
lons of oil therefrom in 1909 was valued at 
$4,661,294, which included that from 2,794 tons 
of imported seed. Imports of rapeseed in 1910 
were still larger—10,333 tons, valued at $364,951. 

Japanese rapeseed yield 19 to “2 per cent. of 
oil, against 17 to 22 per cent. from the Chinese 
seed imported. A bushel of seed produces 
34 to 5} quartz. The oil is used largely for 
cooking, though some is used in making light 
lubricating oil and for soap making. The seeds 
are usually crushed in mortars in which the 
pestle is worked by motor or by foot power 
with a stone pestle. The following methods 
of refining are supplied by the Japanese De- 
partment of Commerce and Agricuiture :— 


(1) Oil is gradually mixed with strong sul- 
phuric acid and after an hour’s stirring is 
allowed to remain for six to twelve hours until 
all sulphides are completely precipitated. This 
precipitation is carefully removed and tha oil 
washed several times in a warm bath. 


(2) Oil is placed in a pan and heated for 
about thirty minutes over a slow fire, when 
oyster-shell ash and cottonseed ash, in amount 
each equal to 3 per cent. of oil being refined, 
are added to mixture, with alittle water. This 
mixture is stirred for four or five hours, then 
removed from pan and placed in a jar to cool. 
It is then passed through Japanese filter paper 
and again placed in & pan and heated to a 
temperature of 130 degrees C. Some of the 
water is poured off and the balance soon 
evaporates, leaving the oil a light colour. 


The above processes are designated ‘‘ old pro- 
cess,” and it is likely that improvements will 
soon be made in the refining of these oils. 
The 93,010 tons of rapeseed oil cake produced 
in 1909 were valued at $2,387,326. This article 
is used for fertiliser, but represents only a 
small proportion of the oil cake so used, as 
great quantities of Manchurian bean cake are 
imported for that purpose, 


The account received from Gothenburg tells 
of the new soya bean works in the following :— 

For installing a plant to work soya beans 
from Manchuria the Aktiebolaget Goteborgs 
Ris-och Valskvarn (Gothenburg Rice and Rol- 
ler Mill Company) has increased its capital 
stock from 794,000 crowns ($212,792) to a 
minimum of 2,000,000 crowns ($536,000) and 
a maximum of 6,000,000 crowns ($1,608,000), 
Establishing such a plant at Gothenburg 
has been discussed for several years. 


The plant will be the first of its kind in Swe- 
den, Soya bean oil, oil cake and meal have 
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hitherto been imported from Hull, England and 
from Copenhagen. This oil has in the past four 
or five years become a strong competitor of other 
vegetable oils, many of which are imported from 
America, while the bean cake and meal have 
been most successful in competing with Ameri- 
can cotton seed cakes and meal, fil 

The new enterprise is allied to the Swedish 
and Danish East Asiatic companies and with 
similar plants at Copenhagen and Stettin, and 
Danish money forms part of the capital. The 
two East Asiatic companies referred to operate 
a joint steamship service to the Far Hast, and 
the problem of return cargo for the ships that go 
out with paper, pulp, timber and iron is im- 
portant, This explains their interest in deve- 
loping uses for Manchurian beans, It is planned 
to expend 1,500,000 crowns ($402,000) in plant, 
erecting a new mill capable of handling 30,000 
tons of beans annually, so designed that it can 
easily be enlarged to 50,000 tons capacity. 

From Consul Michael, at Calcutta, the follow- 
ing brief reference was made in a report on the 
British Indian sesamum crop :— 

The final memorandum on the Indian sesamum 
crop of the 1911-12 season, which covers the 
British provinces producing about 79 per cent 
of the reported crop in British India states that 
the total area reported was 4,164,700 acres, 
against 4,933,300 acres in the previous year. The 
total outturn (excluding Hyderabad) was 311,300 
tons, which is 136,300 tons less than during the 
preceding year. This is a decrease of 15°6 per 
cent in area and of 30 per cent in outturn. 
—New York Vil Reporter. 


ABYSSINIAN RUBBER. 


British investors in the light of recent experi- 
ence are likely to fight shy of rubber exploita- — 
tion in Abyssinia, but according to Professor 
H. Jumelle, who writes on the subject in the 
current issue of the ‘‘ Jourual d’Agriculture Tro- 
picale,” a decided increase in the quantity and 
quality of the rubber produced in the old em- 
pire of Prester John is to be expected. In 1910 
Abyssinia exported 310,500 lb. of :ubber, valued 
at £60,766, ‘he importations at London are in- 
creasing steadily, and Abyssinian sheets and 
scrappy sell at prices which approximate to 
those obtainable for Manicoba sorts. The source 
of the rubber is a Landolphia which flourishes 
at altitudes from 2,500 to 3,200 ft. A manufac- 
turer who has examined a sample rather under 
than over the usual standard of quality gives the 
following analysis : 1‘8 per cent. moisture, 0:15 
ash, 7'2 per cent. of resins soluble in acetone. 
This was valued at 6 to8 francs the kilo when. 
Para was quoted 12:00 francs. The collection of 
rubber in Abyssinia is a monopoly and is at pre- 
sent in the hands of M, Ydlibi—whose name is 
not unknown to English readers, The payment 
made by him to the Ethiopian Government is 
understood to.be 117,500 francs per annum. An 
Egyptian syndicate works half the concession 
under license from M. Ydlibi, and this syndi- 
cate is stated upon the authority of its mana- 
ger, M. Balanos, to be about to engage in a 
vigorous exploitation of huge rubber-bearing 
areas at present untouched,—/ndia-Rubber, 
Journal, March 23, : 
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RUBBER TAPPING IN CEYLON. 


Inthe last number of the Tropical Agriculturist we reprinted an article 
entitled Notes on Tapping from the India Rubber Journal for February 24th. This 
article embodied a criticism of our Circular, Notes on the Tapping of Hevea Rubber 
by the method of Paring. (Circulars and Agricultural Journal of the Royal Botanic 
Gardens, Vol. VI., No. 2, October, 1911.) | 


: ‘Two points in the Circular are criticised. With regard to the first of these 

‘ we do not think there is any real ground for disagreement between the Editor of 

the India Rubber Journal and ourselves. In fact, it would seem that we have only 

expressed the same opinion in slightly different words. The view of the India 

Rubber Journal is that *‘ the four years’ interval for bark renewal which we have 

‘ laid down, should only under very exceptional circumstances be reduced.” Our own 

f. ‘statement is as follows : ‘“‘ Tapping of the renewed bark may be begun after three 

vears on large and vigorous trees, and these may be roughly defined as trees which 

have reached a girth of 3 feet at 3 feet from the ground at the period in question.” 

ie Now, if tapping was begun when these trees were 18 inches in circumference at 3 feet, 

such trees will have increased in girth at the rate of six inches a year during the 

4 first three years of tapping. There can be no doubt that-such a rate of increase is 

quite exceptional in Ceylon. Therefore, we go on to say at the end of the same para- 

graph, “we should recommend an interval of four years rather than | one of three 
except under very favourable circumstances.” 


Our intention was and is to recommend an increased interval rather than a 
reduced one. In the second edition of Mr. Herbert Wright’s ‘‘ Hevea Braziliensis,” 
published in 1906, the author wrote, ‘‘If the area is excised at such arate that the 
whole of the bark is removed in three years, the oldest renewed tissue, by the time 
it can again be tapped, may be considered near maturity, and can be operated on 
with comparative safety.” That advice was taken by alarge number of planters 
in Ceylon, and the view that a longer interval is required if the full vigour of the 
trees is to be preserved, has only recently begun to gain ground. Itis our object 
to accelerate the progress of this view, and we cordially endorse the present opinion 
of the Editor of the India Rubber Journal that four years should be regarded as the 
minimum safe interval. Weare quite prepared to tind that even this interval will 
have to be increased as the result of further observations on bark physiology. Our 
subsequent remarks will be found to have some bearing upon this point, 


386 :  [May, 101: 


On the second point criticized we are definitely in disagreement with the hee. z. 
Editor of the India Rubber Journal. The statement complained of is that the © 
interval between successive tappings, provided that it does not exceed a week or so, 
makes little difference to the yield of rubber per tapping. Our most recent results 
necessitate a modification of this statement, but not in the direction indicated by 
the India Rubber Journal. Although we feel certain that this is not his real 
opinion, the further remarks of the Editor suggest thathe is in agreement with the 
view we once heard expressed by a young Superintendent, namely, that it was desir- 
able at all costs to get through the bark marked out for aspecified period. A more 
wrong-headed view than this could not possibly be taken, and we do not seriously 
attribute it to the India Rubber Journal. 


As a matter of fact, the interval between successive tappings does make a dif- 
ference to the yield of rubber per tapping. And the difference is in favour of an 
increased interval between successive tappings—nota reduced one. The difference | 
appears to become greater, the longer the trees are tapped, and we have only 
arrived definitely at the opinion stated after nearly four years of continuous — 
experiment. In support of this statement the following facts are sub- 
mitted. For a full account of the Experiment down to the end of February, 1911, 
the reader is referred to Circulars 9 and 18 of Vol. V., obtainable from: the 
Botanic Department. The further account of this experiment is likely to be 
considerably delayed owing to stress of work. We, therefore, take this opportun- 
ity of making public one of the most important results attained. 
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The experiment described was carried out on seven rows of ten trees each. 
The trees are old and closely planted. The rows are numbered I. to VII. and 
tapping was carried out, on the system described in the Circulars, in the same 
way on all the trees except that the interval between successive tappings was 
different for the different rows. The following table shows the average interval 
in days between successive tappings and the number of years allowed for renewal 
on the system adopted :— 


I. II. Ill. IV. V. VI. VII. 
Interval ce 14 26 3°9 51 6°5 7'8 9:0 days. 
Period of renewal... 2°83 4 6 7 8 9 10 years, 


The average yield per tapping of ten trees is given in grammes in the fol- 
lowing table, which covers the last six months of 1908 and whole of 1909-10-11. 
‘During the whole of this time the experiment was carried on without a break. 


AVERAGE YIELD PER TAPPING. 


I, II, III. IV. V. VI. VI. 
1908 a 100 107 148 158 169 210 163 
1909 He 57 72 86 91 113 121 108 
1910 Ne 58 69 ayy 96 118 115 115 
1911 Me = 87 78 143 169 176 154 


One of the best yielding trees in row III. had unfortunately to be cut out 
early in 1910 owing to canker. No allowance is made for this fact in the above 
table, but in the table which follows one-fifth of the actual yield is added to the 
yield for row III. 


It was obvious early in 1910 that some of the weaker trees of row I. had a 
suffered from the rate at which they had been tapped, and it was not aeete P 
desirable to continue operations on the renewed bark, 4 


Now it might be thought possible to draw the conclusion at once from the ti 
above table that the yield of rubber per tapping increases directly with the inter- ‘ 
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val between successive tappings up to an interval of eight days (row VI,). But it 
has to be remembered that row I. is always in a later stage of tapping than row II. 


and so on; whilst down tothe end of 1910 the earlier tappings give in all cases 


' higher yields than the latter ones. Towards the end of 1911, however, the yields 


began to increase. This increase was much greater in the case of the rows 
tapped at longer intervals. The following table shows the yields for January 
and February, 1912 :— 
PERIOD OF SIXTY DAYS, JANUARY AND FEBRUARY, 1912. 
GROUPS OF TEN TREES.” 


II. III, IV. V. Vi, VII. 
No. cf tappings eS 24 ilg/ 12 10 8 7 
Total yield grammes .... 1,982 1,540 2,080 2,163 2,020 1,572 
Average per tapping ... 80 90 173 216 252 224. 


_ The average yields from rows V. VI. and VII. for these two months are 
greater than any yields previously obtained from rows I. II. and III. 

From the above table the remarkable fact appears that after 34 years’ steady 
tapping (making full allowance for the fact that Row III. row contains only 
nine trees), rows IV., V. and V1. each yielded a larger amount of actual rubber, from 
12, 10 and 8 tappings respectively, than rows II, and III, from 24 and 17 tappings 
respectively. 


Turning to the figures for 1909-11 it is of interest to record approximately 


the crop per acre which the yields recorded would produce. The result expressed 


in lbs. is as follows :— 
AVERAGE ANNUAL CROP PER ACRE. 


II. III. lV. V. VI, VII. 
1909-10... 566 480 381 364 _ 815 257 
1911 ».. 653 620 _ 605 565 490 360 


Now the yield for 1911 has increased over the average yield for 1909-10 in 
every case, but the increase is decidedly greater in the case of the rows tapped at 
longer intervals. Expressed as percentages of the average yields for 1909-10, the 
increases are as follows :— . 

II, III. IV. Vv. VI. VII. 
17 29 1h se BQ) 55 56 38 

In view of the figures for January and February, 1912, the conclusion presents 

itself that we are rapidly approaching a period when the crop gathered once a week 


will exceed the crop gatheied every three or four days. According to the figures so 


far available an interval of 6; days (rows V,) appears likely to give the best final 
result. All the tables here given show a distinct falling off in the case of row VII, 
indicating, as might have been expected, that nine daysis too long an interval. The 
best yield per tapping is given throughout by row VI, and the best total yield for 
January and February, 1912, by row V. To revert to the subject of the early part of 
this article, if these were the only facts available, we should te justified in recom- 
mending a period of renewal of eight years as superior to one of four years. 


We do not wish to labour this point too far, as it is desirable to know the 
furthe” course of the experiment before coming to a final conclusion. 


It must not be forgotten that the present experiment was made upon trees 
upwards of twenty years of age planted at a distance of only 12 x 12 feet. The facts 
are, however, remarkable, and of such importance that it seems desirable to place 
them at once in the hands of the public. There can be no doubt that the facts so far 
available point to the desirability of an increase in the interval between successive 
tappings. 


_* Allowance is made for the fact that row ILI, contains nino trees only, 
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GUMS, RESINS, SAPS AND EXUDATIONS. 


UNITED STATES STATISTICS OF 
MALAYAN RUBBER GROWING. 


(From India Rubber World, Vol. XLV., 
No. 4, January 1, 1912.) 

Recognising the importance to the 
American rubber and kindred industries 
of full and detailed information as to the 
development of rubber culture in the 
Malay States, a systematic investig- 
ation of the whole question has lately 
been made by the United States Govern- 
went. This difficult task has been ably 
carried out by Mr. D. Milto Figart, 
United States Vice-Consul Genera] in 
charge at Singapore, who has compiled 
a report covering the four years 1997- 
1910, which (though not yet published) 
the Indian Rubber World has by the 
courtesy of the Bureau of Manufactures, 
Department of Commerce and Labour, 
had an opportunity of examining, and 
of which the leading features are. re- 
produced below :— 


The report includes (1) rubber acreage, 
yield and production; (2) cost of develop- 
ment per acre and of production per 
pound. Other points touched upon are 
(3) comparative quality of product, prob- 
able output, market value and divi- 
dends; while (4), labour, diseases and 
other important points likewise receive 
attention. Appealing, as it does alike to 
the rubber manufacturer and to the 
economic student, this skilfully com- 
piled report amply repays perusal. 


Dealing with the history of the 
“rubber boom,” which occurred within 
the last year covered by the report, Mr. 
Figart refers to the inherent soundness 
of the rubber trade, as being demon- 
strated by the relatively small number 
of failures, which marked the subse- 
quent decline in values. 


MALAYAN ACREAGE AND PRODUCT. 

Taking the first and last of the four 
years dealt with, the total rubber acreage 
of Malaya rose from 179,227 acres in 
1907 to 362,353 in 1910, thus having more 
than doubled within the period in 
question, That the grand total of pro- 
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duction increased from 2,278,870 pounds 
in 1907 to 14,368,863 pounds in 1910, would 
show the largely augmented. productive- 
ness of Malaya as the result of method- 
ical and scientific rubber cultivation, 


The acreage planted on December 
31,1910 (362,853 acres) represented 632 
estates (as compared with 5384 a year ~ 
earlier) with an acreage of 292,033. Of 
the 1910 acreage about one-fifth had 
been planted during that year, . while 
the plantings of 1909 only represented 
15 per cent. of the total cultivated acre- 
age at the end of that: period. d 


Ceylon, while producing in 1910 more 
than six times as much rubber as in 
1907, had a much smaller quantity to 
start with. Consequently the excess in 
the Malayan yield, as compared with 
that of Ceylon, now amounts to about 
11,000,000 pounds, as illustrated by the : 
following. comparison :— 


1907 1910. 
Pounds. Pounds. 
Malaya 2,278,870 14,368,863 
Ceylon 556,080 3,298,652 
COMPARATIVE ACREAGE IN THE 
Far EAST. 


Much interest attaches to the follow- 
ing details of the present rubber acreage 
in various Asiatic countries :— 


RuBBER ACREAGE. 1910. 


Malaya . >» 862,853 
Ceylon 3p re 241,885 
Netherlands veins Su 150,000 
Burma e 13,525 
Cochin China ave 11,000 
South India ... 30,000 

Total acres, 1910 809,263. 


From a comparison of this table with 
the figures already quoted, it would. 
seem that Malaya, with 362,853 acres, 
prodneed in 1910 14,368,863 pounds, while _ 
Ceylon, with 241,885 acres, only produced — 
3,298,652 pounds. 


Cost oF DEVELOPMENT PER ACRE. 
Following the above important statis- 


tical facts,is a valuableescimate prepare 


i 


seventh year, $31,240. 


ed i'n Mr: C. M. Cumming, Manager of 
Linggi Plantation Limited, Selangor, of 
the cost of opening up a rubber plant- 
ation of 1,000 acres (250 acres each year) 
including 10 per cent. for contingencies. 


_ The cost is estimated as representing : 


First year, $19,681; second year, $18,588 ; 
third year, $22,649; tourth year, $33,902; 
fifth year, $26,741; sixth year, $27,053; 
The total cost 
(without interest) would thus far be 
$179,854, but striking off respectively one- 
eighth, one-third and five-eighths for the 


last three years, the amount would be 


reduced to $147,969, or approximately (as 
Mr. Figart states) $150 per acre. 


Taking the principal items of gross 


_ expenses for the first. and seventh years, 


the following result will be shown :— - 


a Ist year. 7th year. 
% Baasin and Survey 2,272 Ms 

ri Clearing: 250 acres 2,130 

oe Planting 250 ,, 852 

_ Plants.and Seeds | 1,136 
Bungalow 1,704 

__ Hospital, ete. ... 1,704 oe 

_ Rent) bs 568 2,272 
ay Superintendence 2,272 4,260 
__. Weeding 1,278 8,520 
1 Machinery on 5,680 
_ Other Expenses 3,976 7,668 
Mf 17,892 28,400 
iB : Contingencies, 10% 1,789 2,840 
My $19,681 $31,240 


The estimate ot $150 an acre, it will be 
remembered, is arrived at in conjunction 


with five-eighths of the amount of the 
_ expenses for the seventh year beiny 


charged to revenue, f . 


YIELD PER ACRE. 
According to the estimate of promi- 
nent planters, the annual yields per 
acre may be counted as follows :— 


Pounds. 

Fifth year 50 

Sixth year 150/188 
Seventh year 250/281 
Highth year 350/381 
Ninth year 400/404. 
‘Tenth year es 400/577 
Eleventh year. .., 400/633 


say 


Saps and Exudations. 


“While well-managed estates have been 
producing from 500 to 800 pounds of rub- 


' ber per acre, it isremarked that in many 


cases these figures will nct be reached. 
At the same time, it is added, these 
conservative estimates will probably be 
greatly exceeded if tapping is delayed 
until the proper period has elapsed, and 
is then carried on in the most scientific 
manner. 


ESTIMATED RESULTS AT FIFTH AND 
TWELFTH YEARS. 

In pro-forma calculations given of 
prospective annual results from the 
fifth to the twelfth year, the lowest of 
the above estimates of quantity is used 
as a basis of calculation. 


The scope and general features of the 


‘above-named calculation are illustrated 


by the following estimates Seue Ae to. 
an estate of 1,000 acres :— 
Fifth year—250 acres at 50 Ibs. 

annum = 12,500 lbs. at 50°72 pie 1b. $9,000 
Less cost. of BEA ESn ae $0°48 


per lb. 6,000 
(Estimated result) $3,000 
Twelfth year—1,000 acres at 400 lbs, 
per annum =400,000 Ibs. at 30°72 
per lb. % $288,000 
Less cost. of production a at $0°36 
per lb. 144,000 
(Estimated result) $144,000 


Cost oF PRODUCTION PER POUND. 


As to this crucial point, it is stated 
that the average cost per pound for 
thirty-three estates taken indiscrimin- 
ately, equalled Is. 23d. or $0'29. This 
average, it is noted; is on a basis: in- 
cluding young trees. That-in the estim- 
ates of results just referred to, the 
cost of production is figured at 36 cents, 
is in harmony with the conservative 
nature of Mr. Figart’s other calcul- 
ations, 


COMPARATIVE QUALITY OF PRODUCT. 


On this subject Mr. Figart makes the 
following recommendation : — 


* Plantation rubber, while superior to 
fine hard Para in resinous and mineral 
tests, has generally proved inferior in 
strength, and more care must be taken 


Gums, Resins, 


in working it up to prevent a soft pro- 
duct resulting. Recent tests, however, 
have been more satisfactory, and with 
improved methods in cultivating, collect- 
ing, coagulating and preparing (plant- 
ation) rubber, it is confidently expected 
that the future product will approxi- 
mate fine hard Para in every important 
test.” 
PROBABLE OUTPUT. 

Mr. Figart’s view. that nothing de- 
finite can be said about the probable 
output of rubber is a statement of 
importance. At the same time, he quotes 
the subjoined estimates of two promin- 
ent rubbermen, which are very close 
to each other, which ne characterizes 
being ‘‘as good estimates as can be 
obtained.” 

PRODUCTION, 1910. 


Malayan alone 14,368,856 lbs. (or about) 6,450 
Ceylon alone 3,298,652 ,, 1,450 
Total Far East 17,667,515 ., 7,900 


Tons. 
1910 ans Ba 6,450 
1911 Be eke 11,000 
1912 oes ah 18,000 
1913 ne a 24,000 
1914 aA ae 33,000 
1915 45,000 
1916 eet 65,000 
ESTIMATE No. 2 TOTAL (FOR HAR EAST). 
1910 7. 75900 
1911 16,000-17,000 
1912 25,000-30,000 
1913 40,000-45,000 
1914 ee 55,000-60,000 
J915 wee 70,000 


When figures in respect to Ceylon, the 
Netherlands Indies, Burma, ete., are 
added to those from Malaya in Hstimate 
No. 1, the result will be very close to 
that shown by the second estimate, 


MARKET VALUE. AND DIVIDENDS. 

In connection with these points Mr. 
Figart remarks that the following con- 
ditions may be assumed :— 

Cost of production 36 cents per pound ; 
(some estates now turning out rubber 
for less than 24 cents). 
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Selling Price, 2 shillings, or 45 cents. — | 
Profit, 12 cents per pound. : 


On the basis of the two estimates pre- 
viously referred to of 400 and 577 pounds 
per acre for ten-year-old trees, it is 
calculated that the profit per acre would 
be respectively $48 and $69. Taking even 
the lower figure, it is shown that in 
the cases of seven estates chosen in- 
discriminately, the profit would repre- 
sent for original investors from 17°4 per 
cent. to 61°5 per cent., while on the 
present high market values the shares 
would pay from 2°6 per cent, to 6 per 
cent. These results, it is urged, show 
the sound basis of the industry, even 
with appreciated share values. 

LABOUR. 

A coustant increase is recorded in the 
arrivals of Chinese immigrants at both 
Singapore and Penang; the number 
landed at the former port in 1910 having 
been 216,321, as against 151,792 for 1919, 
The number arriving at Penang was 
59,414; being 37 per cent. in excess of that 
recorded for the previous year, It being 
calcalated that by 1920 there may perhaps 
be a million acres of rubber trees in 
Malaya, as compared with about one- 
third that area at present under cultiva- 
tion, this possible three-fold increase 
would necessitate a labour force:of 600,000 
to 700,000 coolies against the 200,000 at 
which the present number has been esti- 
mated. The prospective increased cost of 
the coolie labour required to meet the 
needs of the estates is a factor to which 
Mr. Figart calls attention, as possibly en- 
hancing the cost of Malayan rubber 
production. 

CROPS. 


A distinction as to accessory crops is — 


drawn between catch-crops and cover 
crops. 


the time when the rubber is at the pro- 
ducing stage, but agriculturally they are 
not to be recommended. In the Feder- 


ated Malay States less than6 percent. — 


of the rubber acreage was planted in 
1910 with catch crops (principally coffee), 


as against 10 per cent, in 1909, while in aa 


The former description is grown ~~ 
for the purpose of getting revenue © 
during the first four or five years upto — 


\ 


the Straits Settlements the percentage 
was only 28 per cent., as compared with 
40 per cent, for the previous year. 


Cover-crops are planted between rub- 
ber, at present chiefly with the object of 
reducing the expenditure on weeding. 
Mr. Figart remarks that no cover-crop 


ean be unconditionally recommended in - 


Malayan plantations, considering the 
best procedure at present to be absolute 
clean weeding. He adds, that if a legu- 


-minous and easily controlled cover crop 


were introduced, it might be preferable 


-even to clean weeding, particularly if it 


paid the cost of its own production, 


RUBBER SEED OIL AND POONAGC, 


Although experiments in crushing 
rubber seeds for the oil and residual 
poonac have so far been without satis- 
factory results, recommendations have 
been sent to planters to instal machinery 


suitable for the purpose named, so as to 


continue trials in thedirection indicated. 


- DETAILS OF PLANTATION EXPENDITURE. 


In a detailed Appendix, the work of Mr. 
C. C. Malet, formerly connected with the 


Agricultural Department of the Belgian 


Congo, and at present a licened valuator 
in the Straits Settlements, full pro-forma 
particulars are shown of the various 
elements of cost of rubber production on 
a thousand acre estate, on the basis of 


400 pounds per acre, and an average per 


acre of about 120 trees. The cost of pro- 
duction is quoted as a fraction under 
26 cents per pound for the estimated 


annual product of 400,000 pounds. 


THE FUTURE OF RUBBER. 
Mr. Figart’s views on the general 


‘situation of rubber are so broad and far- 


seeing, that they may with advantage be 
quoted literally :— 


‘Considerable thought is being given 
to the question of whether the future 
plantation rubber industry will be much 


affected by the wild rubber supply. The 


present cost of marketing wild rubber is 
higher than the cost of producing plant- 
ation rubber, and with the large quan- 
tities of the latter coming on the market 
in a few years’ time (possibly 100,000 to 
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150,000 tons), there will be a _ strong 
tendency in the direction of reducing the 
supply of wild rubber which can be 
marketed at a profit. Realizing this, 
the Brazilian Government is taking steps 
which will make possible a material 
reduction inthe cost of collecting wild 
rubber, However, it is the general 
opinion of manufacturers that the new 
uses to which rubber will be devoted will 
absorb the visible supply, and maintain 
prices at a figure which will allow a 
liberal margin of profit to investors in 
plantation rubber. This fact is evi- 
denced by the investment in the Orient 
of millions of dollars in this industry by 
a group of American capitalists, but a 
small percentage of whose holdings is 
planted and none of which are in 
bearing.” 

One planter has the following to say :-- 


“When the output from the plant- 
ations (say 1,000,000 to 1,200,000 acres in 
more or less full bearing by 1920-22) 
amounts to over 200,000 tons per year, 
then in order to sell this huge output 
the price must be reduced so low that 
many new channels of consumption will 
be opened up, which means a probable 
average price of, say, 30 cents per pound, 
at which price itis not at present con- 
ceivable that fine hard Para can be 
profitably collected even under the best 
of circumstances.” 


The above is, of course, based on a 
much lower cost of production than the 
writer has used in this article.” 


While it has only been possible to 
reproduce some of the most prominent 
features, the above summary indicates 
the leading points of the report, and 
shows the vast amount of preparation 
and skilful compilation undertaken by 
Mr. Figart and his colleagues. 


THE RUBBER PRODUCTION OF 
. AFRICA. 

(From the India-Rubber Journal, Vol. 
XLII., No. 27, December 30th, 1911.) 
Though no longer generally referred to 

as the Dark Contirent, our funds of in- 

formation with regard to certain parts 


Gums, Resins, 


of Africa are still meagre, and rubber 
statisticians, amongst others, either fight 
shy of the subject of the rubber produc- 
tion of that Continent altogether, or 
content themselves with a few figures 
carelessly garnered and of the com- 
parative value. The difficulty lies in the 
bewildering number of territories and 
spheres of influence into which the 
Continent and adjacent islands have 
been divided by the Powers. Figures, if 
they are to be had, must be collected 
from so many sources that the task of 
gathering full particulars of the rubber 
output appears to present even greater 
difficulties than it really does. As a 
matter of fact, nearly every Colony and 
Protectorate possesses a fairly efficient 
statistical service, but the figures for 
the whole of Africa, though published 
separately in obscure Government 
reports, have never been collated and 
made really accessible to members of the 
rubber trade. For one reason in parti- 
cular, a more or less exact knowledge of 
the output of rubber from the African 
Continent is at present desirable. Africa 
furnishes, next to South America, 
the largest proportion of the world’s 
rubber supply. The collection of wild 
rubber in the African Forest is, with 
some notable exceptions, principally a 
native industry, and is not organised 
and financed by Europeans or persons of 
European descent to the same extent 
that it ison the Amazon. The rubber is 
collected under great difficuities, and the 
collectors, year by year, are forced to go 
further and further afield and open up 
new areas. The destruction of various 
rubber-producing vines and trees, if we 
are to believe reports, proceeds apace, 
and recent reforms will, it is said, have 
the effect of reducing the incentive ta 
the native to undertake this parti- 
cularly arduous work. The price factor 
is, of course, of considerable and even 
overshadowing importance, andif rubber 
quotations slip back very much further, 
it is probable that these anticipations 
will be confirmed, On the other hand, 
with rubber at or around its present 
price, it would appear that smaller out- 
puts from one district may be off-set by 
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increased outputs from others, and the 
present total of the whole Continent 
maintained. To some extent, how great 
cannot yet be estimated, the provision 
of modern machinery for crushing and 
extracting rubber from the vines may 
contribute to this result. How im- 
portant this whole question is to those 
engaged in the pruduction of plantation 
rubber and to the' manufacturer of 
rubber goods, may be gathered from the 
fact which we are now able to state, 
that the production of African rubbers 
amounted last year to some 22,000 tons, 
obviously the reduction of this supply 
to, say, one-half of its present amount 
would, with the threatened disappear- 
ance of such low grade rubbers as the 
Guayule, have a considerable influence 
on the future of the rubber industry. 
Such a result would be received by 
planters with complete equanimity, but 
though completely off-set by a large 
increase in the supply of plantation 
rubbers, the disappearance of a large class 
of African rubbers would not perhaps 
be equally pleasing to manufacturers. 


The chief territories producing and ex- 
porting rubber are the Colonies and 


Protectorates of the British, the French, — 


the Germans, and the Portuguese and 
the Congo State. The French Colonies, 
including Madagascar, come easily first at 
the head of the list, and are followed by 
the Congo State—for the present a good 


second—and the Portuguese Colonies. 


The British and German Colonies produce 
a lesser amount at present. Contrary 
to what is perhaps the general im- 
pression, a considerably larger amount 
(21,462 tons, as against 19,113 tons) was 
exported from the above areas in 1910 as 
compared with 1909. Production was of 
course greatly stimulated by the high 
prices culing for rubber. The following 
figures for the French Colonies 
been compiled inthis office from the 
official returns and checked and tound 
correct by the French Minister for the 


Molonies, whose courtsey in this matter | 


we here acknowledge ;— 


have 


2 i 
i} 


‘Madagascar 


Total English tons ... 
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RUBBER EXPORTS FROM THE FRENCH 
COLONIES IN AFRICA. 


1909. 1910. 

Kilos. Kilos. 

Senegal— 
-(a) Guinea 69,502 36,733 
(6) Niger-Soudan 505,045 320,408 
(c) Casamanea 352,628 352,407 
(dad) Others aA 7,171 9,928 
Upper Senegal and Niger 241,289 865,480 


French Guinea 
Ivory Coast 


... 1,808,480 1,712,508 
-» 1,241,877 1,4C1,269 


Dahomey, etc. a3 699 913 
Gabon .» 289,079 614,841 
Central Congo and 

Oubanghi ..» 1,447,217 1,344,284 


701,570 1,125,441 


.. 6,754,507 7,457,157 


Total Kilos 


Total English tons 

|. (of 2,240 1b.) ; 6,647 7,340 
1t will be noticed that considerable 
increases have taken place in the exports 
from Madagascar, of which 17 per cent. 
come to the United Kingdom, and in 
those from the Upper Senegal and Niger. 
Part of the French Congo, an import- 
ant rubber-producing Colony, has been 
ceded to Germany by the recent Treaty. 


THE CONGO STATE, 
The Congo State shipped in 1909 5,217 


- English tons of rubber; the export fell 
‘in 1910 to, 5,000 English tons, the value 


being £2,406,837. A further drop appears 
to be expected. but the length at which 
we have recently dealt with rubber 
production in this State (India Rubber 
Journal, November 25th and December 
2nd) renders unnecessary any further 
reference at the moment. 


THE PORTUGUESE POSSESSIONS. 


The Portuguese Consul in London has 
kindly obtained for us figures of the 
exports of rubber from the Portuguese 
Possessions in East and West Africa. 


These are as follows :— - 
F 1910. 


1909. 
Kilos. Kilos.... 
From Mozambique .. 315,495 290,416 


2,896,806 3,270,006 


3,212,301 3,560,422 
8,161 3,504 


» Angola 


Total Kilos 
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As will be seen, the exports from 
Angola (Portuguese West Africa), which 
is the principal producing region, largely 
increased during the past year. The 
value of the shipments in 191( was: 
From Mozambique, 208,866 milreis; from 
Angola, 6,257,568 milreis, This converted 
into English currency at par, ie., 4°5 
milreis equal £1, would be £46,414 and 
1,390,510 respectively. 

THE BRITISH COLONIES. 

Our next table gives the exports from 
the British Colonies in Africa, and it is 
gratifying to our national pride that 
while small compared with the exports 
from the French Colonies and the Congo 
State, these show as a whole the largest 
percentage increase in the year. Prac- 
tically the whole of the output is from 
our possessions on the West Coast, but 
with the growth of plantations those 
of the East Coast are rapidly increasing 
their shipments. The figures for Somali- 
land and the Anglo-Egyptian Soudan 
are the sole items missing; but these 
must be small. 


1909. 1910. 
Ib. lb. 
Gold Coast 2,764,190 3,223,265 
S. Nigeria 1,888,009 2,634,028 
Gambia ae 15,548 7,148 
Sierra Leone 92,016* 57,641* 
Nyassaland 27,144 59,471 
Uganda at 47,738" 105,909* 
British East Africa 81,424* 177,234* 
Union of South Africa 250 3,625 
S. Rhodesia wee 4,689 2,004. 
N. W. Rhodesia ... 2,588 42,027+ 
Total Ib. ... 4,423,596 6,312,847 
Total English tons... 1,954 2,818 


The above figures are, however, by 
no means a record, and were largely 


- exceeded (for instance) in the nineties. 


In 1895, for example, Nigeria exported 
5,877,886 lb., the Gold Coast 4,022,385 lb., 
Sierra Leone, 1,429,680 lb., and British 
East Africa 104,850 lb. Even so recently 
as 1906 they were largely exceeded. 

The value of the exports in 1910 is 
placed at about £730,000. 


* Twelve months ending 30th March of year 
stated. 


+ 39,710 lb. equal imported rubber re-exported 
via Livingstone and Beira, 


Fibres. 


THE GERMAN COLONIES. 

The German Consulate in London has 
checked the following statement of the 
exports of rubber from the German 
Colonies in Africa. 

The figures do not include a very small 
output from German South-West Africa, 
amounting to about 25 tons in 1909. 


1909. 1910. 
Kilos. Kilos. 
Togoland 146,786 134,919 
Kamerun a 1,517,635 1,961,756 
German E.Africa(wild) 255,880 329,811 
G,E. Africa (plantation) 228,468 418,85 
Total Kilos 2,148,769 2,840,381 
Total English tons... 2,114 2,800 


Here, again, a considerable increase in 
the exports is to be noted, but, as 


804 


Ree Ly bia ads) 79) 


Rik 


shown, it is largely due to the increase Ms 


in the outputs from cultivated plant-— 
ations. 

The value was returned at about 
£550,000 in 1909, and £898,000 on 1910, 


SUMMARY. 

Summarising the above figures, we 
find that the French Colonies, the Congo 
State, the Portuguese, British and Ger- 
map Colonies exported respectively 6,647, 
5,217, 3,161, 1,974, and 2,114 tons in 1909, 
total 19,118 tons; in 1910 they exported 
7,340, 5,000, 3,504, 2,818, and 2,880 tons, 
total 21,462 tons. The production of the 
remainder of Africa, %.e., Abyssinia, 
Somaliland, Anglo-Egyptian Soudan. 
Liberia, Spanish Guinea, etc., would 
probably bring the figures up to 22,000 . 
tons or thereabout in 1910, 


FIBRES. : 


KAPOK AND ITS CULTIVATION. 
‘(From the Bulletin of the Imperial In- 
. Stitute, Vol. TX., No. 2, pp. 121-128, 
London, 1911.) 

(Bulletin of the Bureau of Agricultural 
Intetligence and of Plant-Diseases. 
2nd Year—Numbers 8, 9, 10. 
August—September— October, 1911.) 


The Kapok tree, Hriodendron anfrac- 
tuosum, occurs in the Dutch East Indies, 
India, Ceylon, the West Indies, Mexico 
and Central America. 


The Kapok tree grows at the sea-level 
and up to an altitude of 3,000 or even 
4,000 feet, but gives the best yield and 
quality of fibre when situated at less 
than 2,000 feet above thesea, It is said 
to flourish best on a porous, loamy soil, 
in aclimate with a dry east monsoon, 
and to be capable of withstanding heavy 
rains and resisting long periods of 
drought. 


The propagation of the tree can be 
easily effected by means of either cut- 
tings or seed. Inthe latter case the seed 
is sown in nurseries and is only lightly 
covered with earth. If the soil is poor, 
it is recommended that stable manure 
should be applied about ten days before 


sowing. The seed should be planted 
in rows at a distance of 10 to 12 in. 
When the young plants are about 5 or 6 
in. high they should be no longer shaded 
but exposed tothe sun. If the plants do 
not obtain plenty of sunshine, they grow 
thin and lanky. The _ seedlings are 
planted out when from 8 to12 months 
old. In Java, Kapok trees are commonly 
planted about 12 to 15 feet apart. along 
the roads in the coffee and cocoa plant- 
ations, When the trees are grown in 
special plantations, they should he 
placed about 18 ft. apart, for if planted 
more closely they soon interfere with 
one another. The trees commonly 
attain a height of 30 feet, or even more. 


Before transplanting, it is advisable to 
strip off all the leaves and to cut the 
stem down to a height of 14 to 2 ft. ; and 
also to cut the chief roots soas to make 
stumps of them. If the top is not cut 
it will usually die down to the ground. 
The trees subsequently require very 
little attention; but the soil must be 
kept free from weeds. 


During the early years of growth 
other plants can be cultivated between 
the young trees. In Java it isa common 
practice to grow pepper in this way, 
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fourth year. 


of 


but it should be planted before the 
Kapok trees are 3 or 4 years old.” 

The trees begin to bear in the third or 
The crop is never very 
large until the sixth year. A large tree 
brings 1,000 to 1,500 fruits to maturity per 
annum, each of which contains about 07 
to 1:2 grams of dry fibre. The tree 
flowers in April or May,and the fruits 
mature and begin to open at the end of 
October or in November. The fruits are 
gathered by means of long bamboo poles 
bearing small hooks at the upper ends. 
They are then left exposed to the sun, 
and when they are fully open the seeds 
are removed from the fibre by beating 
with sticks, or by means of a simple 
machine. 

The number of bales (of about 80 Ib. 
each) exported from Java in recent years 
is as follows: 1907, 92,874; 1908, 109,852; 
1909, 87,685. 

A German firm has recently discovered 
a method by means of which Kapok can 


be spun either alone or in mixture with 
’ cotton. 
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THE CULTIVATION OF COTTON 
; IN CUBA. 


By H. C. HENRICKSEN, Havana. 


(From Tropical Life, Vol. VIII., No. 1, 
January, 1912.) 

We have had a great many inquiries 
in regard to cotton-growing in Cuba 
during the last four years, and we have 
answered them to the bestof our know- 
ledge. The information to be obtained 
on the subject is scattered and not very 
satisfactory, but we have sifted it down 
to afew tacts, from which certain deduc- 
tions can be drawn. Cotton has been 
grown here from time to time, and a few 
years ago a considerable acreage was 
planted. All the different attempts, we 
understand, were practical failures, and 


* As pepper isa climbing plant, supports are 
used for it, and generally quick growing trees, 
provided with a soft bark, such as Kapok, 
Erythrina indica, several species of Albizzia, etc. 
Heinrich Sembler, Die Tropische Agrikultur 11. 
Band, p. 298. Wismar, 19U0, 
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the reason seems to have been a lack of 
knowledge. At this time, when the 're- 
collection is more or less vague, tne 
failures are mainly attributed to Boll- 
weevil, but there seems to have been a 
number of other things indicating a 
general unprepareduess of the parties 
who made the trials. The Boll-weevil is 
undoubtedly the greatest obstacle to 
successful cotton culture in Cuba, but it 
can be overcome as well as all other 
obstacles. It may require co-operative 
effort, and it may even require some 
Government regulations, but that cotton 
can be made a fairly profitable crop has 
been well proved by yields from small 
plants during the last couple of years. 


VARIETIES. 


It is not probable that short staple 
cotton can be made a paying crop in 
Cuba, .and only the lorg staple or Sea 
Island should be planted. There are 
several varieties of that on the market 
in Florida, and it is impossible to say 
which one will be most suitable for Cuba 
until they have all been thoroughly 
tried. Good seed may also be obtained 
from Barbados, but regardless of where 
it comes from, it ought to be thoroughly 
in corrosive sublimate before 
planting. This can be done by mixing 
1 oz, of corrosive suolimate in about six 
to seven gallons of water. Then soak 
the cotton seed in that for at least 
twenty minutes, after rinse off in clear 
water and plant at once or spread out 
to dry if the seed isto be stored. The 
corrosive sublimate is poison, and the 
water should be kept away from animals, 


After a few crops of cotton have been 
grown on the Island it may be possible 
to obtain varieties better adapted than 
those that can be brought from abroad 
at the present time. Cotton varies very 
much in the field, and any grower can 


_ improve his crop by selecting seed from 


the plants that are most vigorous and 
produce the longest fibre. This is very 
important, because it sells according to 
the length and strength of fibre. 

A good variety on fair soil and pro: 
perly fertilized may be expected to 
produce 800 to 1,000 lb. of seed cotton per 
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acre, that is, 225 to 275 lb. lintand 675 to 
725 Ib. seed. The price varies from year 
to year. It has ranged from 25 cents to 
56 cents perlb. for good West Indian 
grade during the last few years. 


CULTIVATION. 

Soils such as the ordinary tobacco 
soils of Western Cuba, the sandy loam 
savannah soils of Eastern Cuba, and the 
better soils on the Isle of Pines are good 
cotton soils. They are easy and cheap 
to work, and if legumes are planted in 
rotation the fertilizer bill will not be 
large. The best method is to plough the 
Jand in May and plant. Cow peas may 
have to be fertilized in order to havea 
good stand, but the second or following 
crops will probably grow well enough 
without. A good fertilizer would be 
50 lb. sulphate of ammonia, 100 1b, double 
acid phosphate, and 100 lb. muriate of 
potash applied in the furrow before 
planting. If the land is very weedy the 
cow peas should be planted in rows 2 ft. 
apart, and about 12in. apart in the row, 
in order to allow for one to three cultiv- 
ations. If the ground is fairly clean 
from weeds, the cow peas, as well as the 
fertilizers, may be sown broadcast. 


After the cow peas have been ploughed 
under, lay off the cotton rows 5d ft. apart 
with a small plough, scatter 100 to 200 lb. 
each basic slag and kainit in the rows, 
and mix it in which a cultivator 
run shallow. Of course, where green 
manuring is not practised, then about 
50 lb. of sulphate of ammonia would be 
required in addition to the basic slag 
and kainit. Plant the cotton in the 
furrow, dropping five to six seeds in 
a place 2 ft. apart. At that time of the 
year there will usually be encugh mois- 
ture, and cultivation will therefore be 
necessary only for keeping the weeds 
down. The seeds germinate in four to 
five days, and as soon as the plants are 
well-established they should be thinned 
out, leaving two only. This can con- 
veniently be done with the hoe at the 
first hoeing. At the next hoeing one 
more plant should be cut out, leaving 
only one ina place. When cultivating, 
the soil should be thrown against the 
row to give support to the plants. 


806 


TIME’ OF PLANTING. ' 

August Ist to 15th seems to be a good 
time for several reasons, although there 
are drawbacks to be considered. It is 
favourable because of the moisture in 


~~ 
a 


the soil at that time, but the drawbacks 


are the hard storms that sometimes 
destroy crops in October. A’great deal of 
rain during picking time is unfavourable, 
but cotton ripens here in eighty to a 
hundred days, and would therefore have 
to be picked during November. Novem- 
ber is usually dry, although two years 
out of the last ten have been too wet 
for the successful handling of cotton, 
as shown by tke following table :—. 


ToTaL RAINFALL AT PINAR DEL Rio 
DURING THE MONTH OF NOVEMBER. 


1900 ...1'06 inches 
1901 . ‘25 ae 
1902 23°49 ” 
19038 7°94 As 
1904 39s 
1905 211 sy 
1906 "59 % 
1907 ; 19 s 
1908 1°50 ” 
1909 ... “40 vs 
1910 .-1"06 es 


If it was not for the lack of moisture 
during the winter months, November 
lst would be a good time to plant, and 
February would be almost ideal for 
harvesting, 

INSECTS. | 

There are a number of insects attack- 
ing the cotton plant in most places where 
cotton is grown, and growers should be 
prepared with remedies, because the 


destruction is usually swift, and it is. 


too late to send for remedies after the 
insects have started. There are specially 
three things which every grower should 
have on hand, viz-,- burnt lime, Paris 
green and flowers of sulphur. The first 
insect liable to appear is the Cotton 
Caterpillar. The adult is a small greyish 
moth which lays eggs on the leaves. 
The eggs hatch out in seven to eight 
days, and the caterpillar becomes full 
grown, 1d in. long and7zin. in diameter, 
in ten to fourteen days. If left to feed 
on the leaves five or six days such a 
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worm will devour an enormous amount, 
and naturally it must be destroyed at 
once. The usual remedy is 1lb. Paris 
green mixed with 7 1b. air-slaked lime. 
This should be tied in thin cloth bags 
and dusted over the plants after a rain 
or before the dew is off inthe morning, 
and the application should be 1epeated 
as often as necessary. 


Another insect destructive in places 
is the Blister Mite. This is a minute 
insect attacking the leaves and causing 
small blisters. Such blistered leaves will 


_ be of no use to the plant and the growth 


will be stunted. A good remedy for 
Blister Mite is flowers of sulphur mixed 
with equal parts of air-slaked lime and 
dusted on like Paris green. This same 
remedy may also be used for rust and 
mildew diseases caused of fungi. The 
leaves become spotted, and, in cases of 
mildew, white underneath, which, as in 
the case of Blister Mite, spoils their 
usefulness and checks the growth of the 
plant. 


The Boll Worm, which hatches out 
and feeds in the boll, is the same as 
the Tomato Worm and the Corn 
Ear Worm, and cannot be destroyed 
by poisoning, but the moth will lay 
its eggs in corn in preference to cotton, 
and the insects can therefore be largely 
caught by planting afew rows of corn 
in the cotton field, and cutting it for 
green fodder shortly after tie ears have 
formed, 

Another insect worth looking out for 
is the Cotton Stainer. This is a bug 
which stains the cotton with its yellow- 
ish excrement, and causes some dam- 


_ age by sucking the juices from the bolls. 


The insect will probably not be trouble- 
some, butif so, spraying mixtures like 
whale-oil soap or kerosine emulsion will 
have to be used, because it cannot be 
destroyed with arsenical or other poi- 
‘sons. 

The Boll Weevil is a small weevil, bor- 
ing into the young bolls and laying her 
eggs which later hatch out into a small 
grub. This grub feeds on the tissues 
inside the boll and destroys it. There 
are no poisons that can reach the grub 
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inside the boll, nor kill the adult weevil ; 
but the pest can be kept in check in the 
following manner :—Destroy all the wild 
cotton plants in the vicinity, including 
tree cotton and all. This can be done in 
any community with co-operate effort, 
and in places like the Isle of Pines and 
the extreme western end of Cuba, it 
could be done very thoroughly by a 
Government decree. 


All cotton fields should be planted 
about the same time, and as soon as the 
cotton has been picked, except the last 
scattered bolls, the fields should be 
burned over and ploughed up. In that 
way there will be no breeding-place left 
for the insects, and other insects besides 
weevils will be killed off. 


HARVESTING. 

This, we surmise, is one of the very 
important operations not properly at- 
tended toin thepast. To pick cotton by 
hand may not be an art, but it certainly 
requires some experience to do it well 
and cheap. Long staple must be handled 
carefully, much more so than the short 
staple cotton in the United States, be- 
cause itis a fancy article and must be 
properly handled to bring a fancy price. 


The pickers should be supplied witha 
sack having two compartments, and 
they s-ould learn to pick the cotton in 
such a manner that no leaves or fieces 
of stems adhere to the lint. In one com- 
partment of the sack sbould be put 
nothing but the absolutely first-class 
clean cotton. In the other compartment 
should be put the stained dirty and 
under-developed lint. The cotton should 
be picked only when it is dry, that is, 
free from rain or dew ; but even then it 
may be too damp to gin, and it should 
be spread out un lath frames in the sun 
for a few hours, Next it should be 
wipped and graded, that is; it should be 
freed from all dirt, which can best be 
done on a wire-netting of { in. mesh, 
stretched over a frame. The cotton 
should be slapped on to that frame, a 
handful at a time, allowing impurities 
to fall through, and dirty, stained lint 
should be picked out during the process. 
This wipping, sunning and careful pick- 
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ing is strictly adhered to in the British 
islands where cotton is grown. Of 
course, labour is much cheaper there 
than here, but we have seen an entire 
crop handled very successfully in that 
way by women and children. The last 
step is ginning and baling. It goes 
without saying that a grower could not 
aiford to plant five or ten acres of cotton 
and buy a gin for that small amount. A 
cotton gin and press cost considerable 
money, and, by the way, there is not a 
single gin in operation in Cuba to-day, 
so that a small planter cannot have his 
cotton ginned after he harvests his crop. 
In ginning, the lint is separated from 
the seed, and an average grade of Sea 
Island cotton will give 25 to 29 1b. lint to 
71 to 75 1b, seed from each 100 Ib. brought 
to the gin. The lint is pressed in bales 
of 500 to 600 lb, each, and the seed can 
all be used to good advantage here in 
Cuba. As a matter of fact, much of the 
oil is being used under the name of 
butter, and nearly everyone who has 
cows buys cotton-seed for feed. 


SEA ISLAND COTTON IN HAWAII. 


(From the Agricultural News, Vol. X., 
No. 242, p. 246, Barbados, August 5th, 1911.) 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant Diseases. 
2nd Year—Numbers 8, 9, 10, 
August-September-October, 1911.) 
One difficulty which has been ex- 
perienced in growing Sea Island Cotton 
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in Hawaii is that of excessive yield, 
which results in a too prostrate form of 
growth. 

In one locality on the windward side 
of Oahu, where the rainfall is about 70 
inches per year, 2 acres of Sea Island 
cotton required about 5,000 props in 
order to keep the branches from lying 
upon the ground and causing the bolls 
to rot. In this respect the Caravonica 
cotton is superior tc Sea Island, since it 
invariably has an upright habit of 
growth. The difficulty experienced with 
the prostrate habit of the Sea Island 
can be appreciated from a consideration 
of the fact that, in the 2 acre field just 
mentioned and in another 1 acre field, on 
the leeward side of Oahu, the average 
number of bolls per plant was 700, and 
on one tree 1,200 bolls were ccunted at 
one time. This produces a weight under 
which the slender branches of the Sea 
Island cannot support themselves in an 
upright position, 

An elaborate series of pruning ex- 
periments is now being carried out with 
the idea of learning a method by which 
an upright growth can be induced in 
the Sea Island cotton, at least for the 
second and subsequent years of the 
crop. Some promise is already held out 
by these experiments. A strain of Sea 
Island, secured from one of the best 
plantations of James Island (S.C.) shows 
a more upright habit of growth than any 
other strain of Sea Island which ' has 
thus far been secured. 
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PRODUCTION AND USE OF COCA 
LEAVES (LRYTHROXYLON 
COCA) AND COCAIN. 


La Quinzaine Coloniale, XV. Annee. N. 
16, P. 20. Paris, 25 Aout, 1911, 
and Revue Scientifique, 49e Anne, 
2e Sem., No. 10, P. 311. Paris, 
lk Septembre, 1911. 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases. 
2nd Year—Numbers 8, 9, 10. 
August-September-October, 1911), 


The Coca leaves are produced by 


Erythroxylon Coca, Lam., a shrub of the 
family of the Linacee, which grows in 


the regions of the West Coast of South — 


America, especially in Peru and Bolivia, _ 
Of late years, Coca plantations have 
been made in Java and Ceylon, and 
considerable supplies now reach Europe 
from those countries, above all Java, 
which is endeavouring to secure the 
monopoly of the’ sale of this plant. — 
India, the United States and the Feder- i 
ated Malay States, where the cultivation — 
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of Coca has also been undertaken, pro- 
duce only very small quantities." 


“ig 


Coca leaves enter into the preparation 
of several galenic medicinal substances 
(wine, dye, powder, etc.), but are mainly 
used for the extraction of cocain. -Ac- 
cording_to the origin, variety, age of 

leaf, ete., the proportion of alkaloid 
contained varies between 0°30 and 0°75 
per cent. Nevertheless, though some 
leaves, like those of the variety cultiv- 
ated in Ceylon, contain almost exclu- 
sively cocain, others, like those of Java, 
chiefly contain homologues of cocain, 
which are afterwards converted into 
the latter. — 


u The exports of Peruvian leaves amcunt- 
‘3 ed approximately as follows :— 

In 1905 1,815,825 kil. 

-» 1906 2,842,916 ,, 


In Peru, the cocain produced is im- 
pure, and is chiefly forwarded to Ger- 
_. many, where it is purified. 


_ The export statistics (Bulletin of the 


Ly 
a i 


4 


for this cocain are as follows :— 


co ta 1003"... Fc 7,800 kil 
* »» 1904 | ee ves ayy (gas 
ie ,», 1905 ae 6,778 ,, 
‘: RGOG mi 5.914 3, 
i 55 1907 ais Ls 6,057 ,, 
_-~--—«~Aceording to the Consul General for 
Bolivia in London, the annual produc- 


tion of Coca leaves in Bolivia is about 
___- 95,000 ewt. (48,269 quintals) ; of this quan- 
____ tity, however, very little is exported. 


-  +From Java, up to now, only leaves 
have been exported, particularly to 
© Holland and Germany, for extraction 
4 of the alkaloids. There is nevertheless 
___@ scheme on foot for the erection of a 
_ faetory for the treatment of the leaves 
on the spot. 


4 ; 
The exports of Coca leaves from Java 
_ and Ceylon were as follows :— 


oy. * Truxillo, Cuzco, Huanta, Java, and Ceylon 
Coca leaves are known. The ‘‘wide leaf” 
_ variety is that of Peru and Bolivia; the ‘slen- 
der leaf” that of Java. The content of alkaloid 
_ is between 0°78 and 2°50 per cent. Wehmer, 
_  Pflanzenstoffe, Jena, 1911, p. 380. 
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Java. Ceylon. 

pte a 

Ibs. Kg. lbs. Kg. 
In 1904 57.032 25,836 ee 
», 1005 151,057 68,429 yale a 
», 1906 274,259 124,289 41,724 18,901 
», 1907 558.765 241,806 46,986 21,285 
», 1908 1,026,022 464,788 80,088 36,280 
3, 1999 Fes aan 68,306 30,943 


These latter figures, supplied by the 
British Consul in Batavia, are perhaps 
rather high. According to the General 
Consul for the Netherlands in London, 
the exports for Java and Madura in 
1908 were only 416.612 kilogrammes, of 
a value of 166,645 florins (a florin equals 
about 2s.), 


Alongside these figures. which give an 
idea of the world’s production of Coca, 
it may be of interest to add that de 
Jong (Tesysmannia 1910, p. 201) estimates 
the present annual consumption of 
Cocain at 12,000 kilogrammes. 


THE KOLA NUT. 
Revue Scientifique, N. 9, P. 257, 262, 
Paris, 26 Aotit. 1911. 

(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases. 
2nd Year—Numbers 8, 9, 10, 
August-September-October, 1911.) 


The information on which this article 
is based was taken from the exceedingly 
interesting work full of important data 
just published by M. Aug. Cheavlier and 
Em. Perrot: Les Kolatiers et noix de 
Kola, A. Challamel, Paris, Mai, 1911. 


The writers have grouped the Kolas 
into various sections, of which we shall 
here only retain the two created by 
M. A. Chevalier, Macrocola and Eucola. 
The former section contains the largest 
tree of the genus (82 to 180 feet); in the 
latter, the only section of the genus Cola 
producing utilisable kernels, the trees 


-are of small growth (mostly 20 to 50 feet 


high, rarely exceeding 65 feet). 


Five principal species may easily be 
distinguished in the section Hucola; 
Cola nitida (Vent.) A. Chev., C. accu- 
minata (Pal. Beauv.)Schott. and Endl., C. 
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Ballayi (Cornu), C. verticillata (Thonn, 
in Schum).) Stapf, C, sphaericarpa A. 
Chev. 


The Cola nitida is the species most 
generally cultivated (French Guinea, 
Ivory Coast, Sierra Leone, Liberia, Gold 
Coast) and the one supplying nearly all 
commercial nuts. Its seeds always have 
two cotyledons. It presents a number 
of variations which Mr. A. Chevalier 
groups into four sub-sections: C.7wubra, 
which exclusively supplies big-red nuts; 
C.alba, which supplies only big white 
nuts, C. Mixta, the most widespread 
form in the cultivated state, which yields 
red nuts, white nuts and sometimes pink 
nuts mixed on the same tree: CU. Pillida, 
which lives in the forest on the Ivory 
Coast and which supplies small-sized 
nuts, often pink in hue. 


The Kola trees, which produce good 
nuts, are trees of the habit of 
our apple trees, with isolated, simple, 
lanceolate, acuminate leaves which are 
glabrous and leathery, in the adult state, 
more or less glossy above, averaging 4 to 
6 inches in length by 1'2 to Z inches wide. 
The petiole, more or less long, almost 
cylindrical has motile inflations at both 
ends, which by swelling. regulate the 
inclination of the leaf according to the 
light it receives. 


The flowers, grouped in compound 
clusters, have no corolla. Their calyx is 
creamy white, but inside, at the bottom 
of the tube, it exhibits a blackish purple 
spot, extending half way up the lobes. 
Some trees produce male flowers ex- 
clusively ; the majority of the individuals 
produce a large number of inflorescences 
wholly male, and then some clusters with 
hermaphrodite flowers at the base and 
male flowers at the top. Some plants 
have male and hermaphrodite flowers 
intermingled on all their inflorescences, 
and at times acluster of male flowers is 
surmounted by one or more hermapbro- 
dite flowers. It is very rare to find 
Kola trees bearing more hermaphrodite 
flowers than male, Messrs. Chevalier 
and Perrot state they never fcunda 
Kola tree carrying exclusively her- 
maphrodite flowers, They also draw 
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attention i the fact that when the Cola 
nitida grows under unfavourable circum- 
stances, either under the thick canopy 
of the forest, or at altitudes exceeding 
800 metres (2,600 ft.) above sea level, it 
produces only male flowers, 


The number of seeds (nuts) per fruit 
(pod) is very variable; from 1 to 12 are 
found ; 5,7 or 9 are the most frequent. 
A single flower can produce from 1 to7 
follicles, or 80 to 200 grammes (1 to7 oz.) 
of fresh nuts. Rarely, however, are more 
than 20to 30 groups of follicles, which 
have simultaneously attained complete 
development observed on one and the 
same tree. 


The seed is provided with a white in- 
tegument which the natives remove after 
the harvest. What wecall the Kola nut 
is the seed without this integument, 
and consisting only of the embryo 
because the albumen is wanting. The 
number of cotyledons, thick and fleshy, 
possessed by this embryo, ranges from 2 
to 7. We have seen that in C: nitida | 
and all its varieties, 2.e., in the cultivated 
strains, it is constantly two. 


In almost all works on the Kola tree 
this tree is said to yield several harvests 
per year. Thisis quite wrong ; in reality 
there is only one season per year for 
each region, during which the greater 
portion of the fruit ripens. 


The Kola trees grow very slowly, 
whatever the botanical species and the 
region of cultivation. Inthe Ivory Coast 
forest, a Kola tree requires 25 to 30 years 
to reach full development. In French 
Guinea it rarely produces any flowers ~ 
before being 8 to 10 years old, and only 
about the fifteenth year do the frees 
give any appreciable yield. The pro- 
duction of the same tree varies greatly — 
from year to year. A yield of 10 kilo- 
grammes (22 lb.) of fresh nuts appears to a 
be the maximum obtainable in one year rh 
from the Cola nitida cultivated andes ; 
the best conditions. 
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human generations which would re- 
' present approximately 120 years. 


Kola. trees have many 6é6nemies. In 
Dahomey deep galleries are hollowed 
out in the branches and trunks of Cola 
nitida by a coliopteron, Phosphorus 
Jansont. Of all the insects attacking 
Kola kernels, the best known and most 


dangerous is a member of the curcculi- 


onidx, Balanius Kole. In French Guinea 
Kola trees are sometimes infected with 
a disease manifested by the formation 
of witches-brooms, and probably due 
to a fungus not yet studied. 


Once they have been taken out from 


the pod, the Kola nuts must in order to 
be transported over great distances, 
without serious damage, be very care- 
fully packed. The caravan drivers 
generally line the outside of the baskets 
with leaves of certain marantacesx, 
above all those of Clinogyne Schwein- 


* furthiana K. Schum, and C. remosissima 


K. Schum. When the nuts are not re- 
quired to be kept for long, they are 
enclosed in the wide leaves of a species 


ot Rubiacex, Mitragyne stipulacea Hiern. 


For conveyance to Europe packing in 
peat is recommended. 


‘The world’s output of fresh Kola nuts 
now amounts to about 20,000 tons. 
Rrench West Africa alone produces 


4,500 tons. 


As yet Kurope receives almost exclu- 
sively dry Kolas. They are divided 
into half-Kolas, or 
cotyledons produced by Cola nitida, and 
into quarter-Kolas or Kolas with four 
or five cotyledons produced by the other 
species. 


_ The price various from 0 fr. 75 to 
fr. 1:15 per kilogramme (8iu. to 3?d. per 


lb.) for nuts with two cotyledons, and | 


from 0 fr. 40 to 0 fr. 75 (17d. to 33d. per 1b.) 
for those with four. 


The imports of dry Kolas into Europe 
and the United States as yet only 
amount to 1,000 tons per annum. Very 
small quartities of fresh nuts have for 
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some years past arrived in France, Eng- 
land and Germany. This trade will 
undergo great expansion when the 
properties of Kola are better known in 
Europe, 


It is chiefly in Africa, however, that 
the consumption of Kola nuts is capable 
of very great increase. A black whois 
accumstomed to use this commodity 
easily consumes 600 to 700 nuts per annum, 
1.é, about 10 kilogrammes (22 lbs.). 
More than one-half of the inhabitants 
of French West Africa, i.c., about 5 
million individuals, are already very 
fond of it. The consumption is limited 
by the rarity and dearness of the pro- 
duct due to the difficulties of transport. 
Therefore the construction of an exten- 
sive railway system will bring about a 
large increase in the consumption of 
Kola nuts, which will thus be brought 
within the reach of every purse; this 
growth cannot be otherwise than profit- 
able to the business. The drying of the 
nuts, owing tothe dehydration and to 
diastatic actions, entails a considerable 
change in the chemical composition, 
the most important point of which is 
the liberation of the greater portion of 
caffein, and it will be readily understood, 
therefore, that the action of Kola 
on the organism has been attributed to 


this latter. We may add in order to be 
as complete as possible, as things at 


present stand, that the presence of betain 
in the proportion of 0°25 to 0°45 per cent. 
has been pointed out in the Kola nut. 


The first investigations into the phy- 
siological action of the Kola nut were 
carried out at the suggestion of Dr. E. 
Heckel. While some authors would see 
nothing but the effects of caffein in the 
action of Kola, Mr. Heckel attributed a 
special activity to the kola red, which 
was superadded to that of the caffein. 
Recent enquiries into chemical compo- 
sition evidently prove him right, because 
this substance undoubtedly still contains 
a small quantity of caffein combined 
with tannin, and this tannic compound 
cannot remain without effect on the 
organism, 
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THE WORLD’S OUTPUT OF COCOA 
IN 1908 AND 1909. 


Revue Scientifique, 29e annee, No, 11, P. 
346. Paris, 9 September, 1911. 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases. 
2nd Year—Numbers 8. 9, 10 
August-September-October, 1911,) 


During the ten years, period from 1899 
—1909 the total production of cocoa rose 
from 99,886,649 kilogrammes to 204,660,000 
kilogrammes; therefore it more than 
doubled, showing an average annual in- 
crease of 10,000 tons. 


Brazil continues to lead the producing 
countries with 38,720 tons in 1909, being 
an excess of 770 tons over 1908. The ex- 
ports of that country are made up in 
very great part of Bahia produce, which 
in 1909 totalled 28,783,080 kilogrammes. 
After Brazil come: Equador (80,650 tons 
in 1909), Trinidad (23,260 tons), Venezuela 
(16,890 tons), San Domingo (14,820 tons), 
etc. 


_ The American group produced in 1909 
137,260 tons as against 187,070 tons in 1908. 

The harvests in San Thome continue to 
progress (28,560 tons in 1908, and 29,620 in 
in 1909) and they furnish a cocoa which is 
more and more appreciated. 


The vigorous impulse given to the cul- 
tivation of cocoa in the British West Afri- 
can Possessions finds expression in a con- 
siderable increase of the exports (14,260 
tons in 1908 and 22,470 in 1909). There is 
no certainty, however, that this remark- 
able progress will be continued for any 
long time to come owing to the want of 
care in native cultivations. 


The progress made by the German 
Colonies is very appreciable, The Ger- 
man output rose from 2,740 tons in 1908 
to 3,400 tons in 1909, 2,800 tons coming 
from Kamerun. The African group pro- 
duced in all 48,440 tons in 1908 and 56,860 
tons in 1909, 


‘PLANTING OF IMMORTEL FOR 
SHADE IN CACAO. ; 
(From the Department of Agriculture, 
Trinidad and Tobago Bulletin, Vol. 
X., No. 69, December, 1911.) 


The usual practice in Trinidad is to 
plant Immortel frcm stumps, thatis to 
say, from branches more or less the thick- 
ness of one’s wrist. The prevalence of 
this practice is due to the impression 
that trees planted in this way grow more 
rapidly. This impression is in my 
opinion erroneous, and the practice has 
serious disadvantages. Trees planted 
from stumps can have no tap roots, and 
are consequeutly liable to be more easily 
blown down and cause immense damage 
to the cacao. 


During the last two or three years I 
have paid special attention to the plant- 
ing of the immortel in contracts on the 
Endeavour Estate at Chaguanas, with 
the object of suppressing the method of 
planting from stumps. Needless te say, 
great difficulties were experienced in 
getting the cuntractoxs to put in small 
plants, and still more so, to plant from 
seed at stake. These difficulties have 
almost entirely disappeared, as expe- 
rience has shown that when young 
plants, not more than twelve inches 
high, are used at any time between June 
and December, the growth of the tree is 


just as vigorous at the endofayear or 


two as when astump has been planted. 

When the plants are taken out with any 
degree of care, no damage is done to the 
tap root, and it takes no more time or 
trouble to dig out and plant the small 
trees than it does to cut and plant a 
branch. Planting from seed at stake is 


in my opinion the most advantageous — : 


for the proprietor ard contractor alike. 
When this method is adopted the — 


proprietor may be certain that he hasa 


tree with a tap root which can offer — ie 
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of years grown to a larger size than 
trees planted from stumps. The only 
disadvantage, if it does exist, is that the 
immortel seeds ripen in February and 
March, and if the dry season is very 
severe it would be advisabls not to plant 
until May. 


Contractors have often told me that 
Immotrtel trees will not grow from seed ; 
the reason for this failure is obvious— 
the elementary rules of preservation 
have not been observed. Immortel seeds 
are liable to be bored by small insects, 
and will, undoubtedly, not germinate 
when planted under such conditions. 
My experience has been that fully 95 per 
cent. of sound seeds planted under 
favourable conditions before the end of 
June have not only germinated, but 
grown to healthy trees. I have also 
observed that when stored in a dry place 
Immortel seeds keep fairly sound until 
September. From October it would be 
preferable to use small plants, care being 
taken not to damage the tap-roots. 


The above notes only refer to the 
planting of the Anauco Immortel* in 
young contracts ; I do not think it would 


- be asucecess to attempt planting seed or 


small plants in bearing cacao fields un- 
less the spot was very open. 


I have spoken to a few planters on this 
subject, and the opinion generally ex- 
pressed was that the Immortel tree 
never gave a tap root, or that, if it did, 
after atimeitrotted. Being of a totally 
opposite opinion I dug round a young 
tree four to five years old, which I knew 
had grown from seed, and satisfied my- 
self that not only the tap root was pre- 
sent, but that it was as healthy as could 
be desired. I examined an older tree 
nize to ten years old with the same 
result. It might be worth recording 


that this older tree, besides the tap root 


which grew vertically into the soil, had 
what may be called four secondary tap 


*Erythrina umbrosa, generally used as a shade- 
tree for cacao growing onhills, but in the 
writer’s opinion equally suitable for well-drained 
flat lands. - 


403 Edible Products 


roots forming angles of about 30° with 


the tap root. 
JOSEPH DE VERTEUIL, 


Note. 

Iam entirely in favour of growing 
Immortel from seeds as a shade for cacao 
and strongly against growing them from 
cuttings. 


Besides developing a stronger root 
system, the seedling tree attains a 
greater height and gives a clear space of 
20 feet or more between its lower 
branches and the cacao below. 


I have no doubt that the seeds would 
keep forafew months before sowing, 
and by that time any that were damaged 
by insects would clearly show outward 
sign of the damage. 


Immortel is generally speaking a 
surface-rooted tree, though doubtless 
roots that go deeper are given off from 
the underside of the large lateral sur- 
face roots. 


On the other hand Immortel trees 
grown from cuttings, besides having less 
power toresist wind, also require con- 
stant trimming of branches, a matter of 
some expense, and do not allowa clear 
space between their lower branches and 
the cacao beneath them that gives the 
necessary circulation of air to ensure 
healthy and vigorous growth of the 


cacao. 
C, S. RoGERs, 


Forest Officer. 


PADDY CULTIVATION IN CEYLON 
DURING THE XIXTH CENTURY. 


By E. EvuLiott. 


(Continued from page 318.) 


Chapter IX. 
PERIOD 1890-6, 


In view of the views expressed by the 
Committee already related, there was 
considerable surprise when it became 
known that the incoming Governor Sir 
Arthur Havelock, who arrived on the 
27th May, 1890, had as a result of a study 
of the above report during his voyage, 
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Janded with a project reduced to writing 
for the abolition of the “ grain tax,” It 
was currently reported that the outzoing 
Governor (who did not leave the island 
till 29th May) on perusing this document 
had informed his successor that the views 
expressed therein were similar to those 
he held on arrival, but local experience 
had changed. 


In September the new Governor’s pro- 
posals combining the ‘abolition of the 
paddy tax, the introduction of a land 
tax, reduction of the import duty on rice, 
and substitution of import duty on other 
articles,” were printed and circulated for 
report by the Government Agents, with 
the intimation they did not ‘‘ profess to 
express any definite views intended 
rather to elicit criticism.” 


With one exception these officers re- 
ported unfavourably on the Governor’s 
proposals, especially the substitution of 
a general land tax; and the members of 
the Executive Council also recorded ad- 
verse opinions. 


In the Legislative Council the unofficial 
members supported a motion by the 
plantiz g member (Mr. Christie) that ‘‘ no 
unnecessary delay should take place in 
affording such relief as the circumstances 
of the revenue should permit, and that 
eventual abolition should be aimed at”; 
but they did not approve of the substitu- 
tion of a land tax or a reduction of the 
Customs duty on grain, being of opinion 
there was no necessary connection be- 
tween the two imports, as asserted by 
the Cobden Society, 


In this dissent the official members 
and indeed all the Civil Service, but one 
or two juniors, concurred; but in dis- 
approving of immediate abolition (and 
preference for alterations in details and 
possible reduction) they were further 
influenced by the fear that this would 
be followed by an agitation which could 

not be resisted fora remission of the 
Custom’s duty on imported rice. It was 
also thought that sucha big reduction 
of revenue as this and the absence of 
the contribution from the paddy culti- 
vators, would curtail the liberal ex- 
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penditure on irrigation which had been _ 
incurred for some years past, and 

which was just beginning to show 
tangible results. If the official members 

had been assured on these points, I think 

their concurrence would have been 
secured.* 


The Sessional Paper (III., 1892), pub- 
lished after the final settlement of the 
question, discloses that the Governor 
asked for statistics as to the alleged 
increase of paddy cultivation, and was 
informed there was no “reliable inform- 
ation” on the subject. He consequent- 
ly appears himself to have referred to 
the Blue Books and formed an unfavour- 
able opinion on this point, as he found 
the area cultivated in 1878 was 80,000 
acres greater than in 1889, though 37'727 
acres of Crown land had been sold for 
paddy cultivation in the interval, If a 
friendly Bodisat had been at hand, he 
would doubtless have pointed out that 
the area cultivated in 1878 was excep- 
tionally large and due toa very heavy 
rainfall (114 inches), while the reduction — 
in 1889 was due toa much smaller rain- 
fall which limited the area cultivated 
especially in the North-Western Pro- 
vince-t But if H. EK, had compared the 
figures of production he would have 
found them to be nearly identical, just 
under 10 M.B.P. and records especially 


* Mr. O’Brien wrote :—‘‘ As to this (abolition) 
I imagine everyone must agree, the only conceiv- 
able difference being as to how and when 
(p. 89, S.P., XII., 1892). In this Sir Edward 
Walker (Colonial Secretary) and Mr. Saunders 
(Treasurer) concurred, Mr, Twynam G.A., N.P., 
reported at first strongly against a general 
land tax as a _ substitute, and subsequently 
expressed the opinion that ifthe import duty 
was not interfered with and a certain portion 
of the tax imposed in place devoted to 
irrigation work, ‘‘an effort should be made to 
get rid of the paddy tax.” y 


+ The figures for this Province alone was 
117,000 acres in 1878 against 74,000 in 1889, 
In his reply to the Government Cirenlar the — . 
writer pointed out that comparison shouldbe 
based on the average of several periods of 
years, and not on the returns of single years, 
(S.P., 1880, p. 26.) “a 
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‘inthe Central Province and Badulla. 


Farther, if instead of comparing single 
years, periodical averages had been 
collated, it would have disclosed that 
there had _ been substantial progress 
made in the production of paddy, since 
the outlay on irrigation instituted by 
Sir Hercules Robinson, thus : 


Acreage. Production. 
1862-6 467,000 6 M.B.P. 
1872-6 530,000 Ae 
1883-7 588,000 8°4 


rh) 

These figures show an advance in pro- 
duction of nearly 40% in twenty-one 
years, or 2°'4 M.B.P., of which only 720,000 
was contributed by the districts where 
the expenditure on irrigation was chiefly 
incurred, and exclusive of the prior in- 
crease at Batticaloa, chiefly due to the 
works constructed in Sir H. Ward’s 


regime. 


Itis the more to be regretted that 
some such figures were not compiled as 
Mr. O’Brien’s assertion of the absence of 
‘‘reliable figures” was late in the dis- 
eussion ascribed to ‘‘ the doubt not as to 
the approximate truth of the figures, 


‘but as to the expense they would give.” 


- Mr. Le Mesurier went furtherand de- 


clared production ‘‘had_ greatly de- 
creased in the Central Province and 
Uva” whereas really there had been 
in both a considerable increase, subse- 
quent to the great rise in commutation 
rates in 1864, as shewn by the following 
figures taken from the Blue Books :— 


Annual Average 1853-7 in C.P. including Uva 1,200,000 B.P 


., » 1868-61 5, », 1.240,000-,, 
ii » 1862-6in C.P.1,052, Uva 406 1,458,000 ,, 
of PERIBBB Gal) 53 1,164 481 1,611,000 ,, 
» » 1888-92 ,, 1,242 610 1,611,000 ,, 
Evidently, as coffee failed paddy 


flourished, but while much was made of 
the former fact, the latter was over- 


looked. Nor, as regards the increase in — 


the market value of paddy were any de- 
finite figuressupplied; nor even attention 
drawn to the fact that the Customs 
valuation of imported grain which had 


been Rs. 1:75 per bushei up to 1857 and 


Rs. 2 till 1861 was raised in 1862 to Rs. 3 
and in 1872 to Rs. 3°25 per bushel. Under 
the Ord. 11 of 1878 for the purpose of 
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annual commutation the average price 
prevailing in this district ‘‘for the pre- 
vious fourteen years was to be taken as 
the value per bushel.” Mr. O’Brien con- 
sidered this should be the average selling 
price throughout the year, but judging 
from the rates published, none of the 
Grain Commissioners appear to have 
acted on this principle, but to have in- 
clined to accept the selling price at 
harvest time, as the writer did fixing no 
less than ten different rates, accordiug 
to locality, in the Batticaloa district ; 
where in the fourth quarter of the year 
the price is otten trebled, the supply 
being limited and transactions few. 


On the other hand Mr. Wall asserted 
there was an increase in the ‘‘ price of 
rice” between 1862 and 1888, and on this 
ground impugned the advance in the 
grain revenue (in the Central Province 
and Uva) to Rs, 154,068 in 1888 as 
against Rs. 68,190 in 1862, ignoring the 
fact that the latter sum was collected at 
the commuted rates fixed some years 
previously, when paddy was undeniably 
cheaper, and doubtless unaware the 
cultivated area had risen from an 
average of 82,000 acres to 97,000 in the 
interval.* 


But the arguments in support of 
abolition, which carried most weight, 
were the alleged hardships in parts of 
the Kandyan districts. Hncouraged by 
the change of views at Headquarters, 
the story of the over assessment and the 
sale of lands in default in Walapana 
were resurrected, though the Committee 
of inquiry had recorded that they did 
not enter upon their discussion because 
the misrepresentations that have been 
made in respect thereto had already been 
adequately expressed elsewhere (p. xvi. 
S. P, XVII of 1890). The hardships of 
Udukinda were also revived, and the 
planting member (Mr. Christie) voiced in 
Council Messrs. Fisher and Le Mesurier’s 


* The great advance in the Commutation rates 
in the Central Province and Uva did not take 
effect till 1864, prior to which the collections 
were made on the old commutation of 1839 in 
Badulla and of 1856 in the rest of the Central 
Province. 
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representations. Thus backed, they 
naturally recelved more ready credence 
as they went to support the views 
already formed, though they only re- 
_ ferred to action taken in avery small 
proportion of the entire acreage and 
under a system of voluntary com- 
mutation, carried out by over-worked 
district officials; and which had been 
superseded by aspecial Ordinance, in- 
tended to guard against such irregul- 
arities, worked by. selected officials, 
whose work had secured a tangible reduc- 
tion in demand, and had met with 
approval, even by the ‘‘ opposition.” 


Another point on which the Governor 
laid much stress in his Despatch was an 
allegation by Mr. Ashmore ina report 
on the revision of the Udukinde Division 
in Uva that one cause of the high 
assessment previously made, was that to 
the ofticers responsible therefor who 
* thought the amunam was the equiva- 


lent of two acres, not one,” the assess- 
ments seemed fair.” 
This mistaken view Mr. Ashmore 


stated was held both by the first Com- 
missioner under 11 of 1878, and by Mr. 
John Bailey as shewn in his review cf 
1858 printed in S. P. XVII. of 1890. But 
I find on reference to this document, 
not only does it not contain any such 
expression of opinion, but that Bailey 
wrote in another report on Irrigation 
proposals, which is to be found printed 


* He was authorised to re-assess the divi- 
sion by special agreement with individual 
landlords, fixing the price of paddy at the 
average of the past four years of depression» 
and to ‘‘reduce the estimates of the Govern- 
ment share though within the law but too 
heavy for the people to bear.” Acting on 
these exceptional terms, it is not surprising 
he reduced the assessment from a total of 
Rs. 29,130 to Rs, 17,136, but there was no 
proof that the last assessment made under 
the Ordinance of 1878 was excessive, especi- 
ally as it only differed to the extent of 2 cents 
per acre from that of the adjoining division 
of Yatakinda. This re-assessment and reduction, 
it may be remarked, followed a record crop 
in Badulla District in 1889 of 991,000 B.P. 
off 40,000 acres. 
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in Sir H. Ward’s collected spesdtiue’ as 
follows :— 


il ee measured hah assembled nee 
tivators to estimate the extent in amu- 
nams, and the result was :— 


In Udukinda one acre equalled two 
amunams,” 


Nor do the published returas disclose 
that the Grain Commissioner held the 
erroneous view, for in the usual returus 
he gives the incidence of the anrual 
Commutation fixed in Udukinda at Rs. 4 
per acre, as against Ks, 3'58 per amunam, 
figures which intimate that the amu- 
nam was slightly less than an acre! 
To this may be added the fact that 
the amount of seed used for a given 
acreage varies, frequently even as re- 
gards adjoining holdings, so that com- 
mutation assessments are necessarily 
bassd on the sowing extent (and fold 
of yield) even when the surveyed ex- 
tent is known, as I found in Batticaloa*. 
Indeed, it is only in the statistical 
summary of results that any reference 
is made to ‘‘acreage,” in stating the 
incidence of the annual tax per acre, 
taking it at the probable average equiv- 
alent of the district. 

There are other contentious points 
in Mr. Ashmore’s report, but there is 
no use in now discussing them. 

Sir A. Havelock could only look. at 
the dark side of the position and per- 


sistently ignored the lighter shades; 


indeed, he went so far as to assert that 
the ‘noxious influence of the paddy tax 
had some share in reducing the natural 
increase of population in Ceylon,” basing 
this view chiefly on an alleged decrease’ 
of the population especially in Matale. 
Of course inignorance that the acreage 


under paddy in that district had in- : “4 
creased in 1887 by at least 388 amu- — 


nams, say 760 acres since 1878 (when 


it was commuted under the old system) — 


besides any further addition during the 
previous seven years. 


* Surveyors only give the total area of aig 
holding from which deductions have to be 


made tolascertain the sowing patoam 29 {ae 
the niyaras or ridges. 


In Uva regarding — 
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‘the ‘“‘grain tax,” 


additional Customs duties. 


which he had his doubts, too, it is in- 
teresting to note that 1899 was a record 


in the Province for the largest crop of 


paddy ever harvested (991,000 bushels), 
and the greatest area ever put under 
paddy (89,654 acres), thanks, of course, 
largely to the favourable rainfall 90 
inches, with a very heavy S. W. and a 
heavy N. W. Conditions which also ac- 
count for the crop of that year of the 
Central Province being the third highest 
on record, though the returns are less 


liable to fluctuation there than in any 


other part of the island. 


After all this discussion the Governor 
in January, 1891, asked for the authority 
of the Secretary of State to abolish 
and as a means Of re- 
couping the anticipated loss to the 


revenue proposed first a small tax on 
all land privately owned, besides an | 


advance in the selling price of Govern- 
ment salt; also death duties and some 
In this De- 
spatch the Governor further proposed 
to reduce the duty on imported rice by 
nine cents a bushel, but subsequently 
(October, 1891) withdrew this suggestion, 
possibly on learning that the Cobden 
Society had on second thoughts restricted 


its request to the abolition of the in- 


ternal tax and so informed the Secretary 


~ of State. 


In his final settlement of the matter, 
the Secretary of State declined to admit 


‘a connection, legal or economic, between 


the question of the paddy tax and 


that of the import duties on grain, 
‘and decided on abolition pure and 
simple. Mercifully for both Governor and 


governed he vetoed the proposed land 
tax and suggested as ‘‘ worthy of con- 


_ sideration whether any addition to 


taxation should now be proposed,” but 
sanctioned an appropriation by statute 
from the general revenue of Rs. 200,000, 


to be placed at the disposal of the 


Central Irrigation Board in lieu of the 


- fifth part of the Grain Tax set apart by 
_ Sir A. Gordon. 


Though the Secretary of 
State deprecated any additional taxation, 
the Customs duties on tobacco and Spi- 


- rits were increased, and a duty of 25 
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cents per gallon was imposed on im- 
ported Kerosine oil. I see by the latest 
returns open to me that this was over 
five millions galJlons (in 1905), so that the 
receipts now probably equal the amount 
of the grain duty at the time of its abo- 
lition, Asitis reported ‘‘the consump- 
tion goes on to the supercession even 
among natives of the local coconut oil.” 
I would suggest the people who tormerly 
paid the grain tax now contribute as 


' largely as ever to the revenue through 


this agency, if,as contended by some, 
such duties fall on the consumers and 
not on the producers. 


So the Grain Tax was abolished from 
the Ist January, 1898. In view of one of 
the arguments used that the return 
from the grain tax had fallen off con- 
siderably, itis significant that the last 
year it was levied the area cultivated, 
618,600 acres, and the crop produced, over 
10 millions B. P., were records, never 
before equalled since the advent of the 
British, and that the revenue collected 
Rs. 1,047,315 was the third highest ever 
secured.* 


In consequence of the abolition of the 
grain tax, a proposal was made by the 
Government Agents at the annual “ Dur- 
bar” to increase the irrigation rate from 
Re. 1, to Rs. 2, but was not accepted by 
the Governor. 


The expenditure on irrigation during 


_Sir A. Havelock’s term amounted to the 


considerable sum of Rs. 1,881,040, and to 
him credit must be given for sanction- 
ing the important Deduru Oya work in 
the North-Western Province anid the 
Giant’s Tank in Manaar, for both of 


“which he was violently assailed in the 


Legislative Council. 


A beginning was also made at the 
instance of Mr. Frank Fisher, then 
Government Agent ot the Eastern Pro- 
vince, with a large scheme, known as 
Vaganeri, in the north of the Batticaloa 
district, where nearly the entire popul- 


* This includes the amount Rs. 928,039 col- 
lected within the year and Rs. 119,000 of arrears 
subsequently, as did the figures given in the 
report quoted (as well as fine grain which [ ex- 
clude). 
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ation are Moors, and very energetic 
cultivators who have done so much for 
the development of the district. 


During Sir A, Havelock’s term the pro- 
duction of paddy continued to rise and 
reached the record figure of 10°'7 M. B. 
in 1895, although the rainfall of the agri- 
cultural year 1894-5 was (at Colombo) 73 
inches, owing to a very moderate South- 
West, but fortunately the North-Kast 
was ample and general, and the crops all 
over the island were good. 

(To be Continued.) 


FERTILIZERS AND THE GROWTH 
OF RICE. 


JOSE ZAMORA. 


(From the Philippine Agriculturist and 
Forester, Vol. 1., No. 8, October, 1911.) 


Asa preliminary experiment, to furnish 
data for the intelligent planning of field 
experiments on the application of fertil- 
izers to rice, a set of pot cultures was 
started in March, 1911. Twenty-one 
earthen pots were thoroughly cleaned 
and dried. They were then soaked on 
the outside with coconut oil, to prevent 
evaporation from the pots themselves, 
and consequent yradual removal of salt 
from the soil. 


900 g. of a mixture of two parts loam 
and one part sand was put into each 
pot. Rice seed of an upland variety 
was germinated between filter papers, 
February 20, two days after germination, 
chosen uniform seedlings were trans- 
planted one to each pot. The fertil- 
izers were applied at the same time. 


Chemically pure salts were used in these 
experiments, the preparations being made 
in the chemical laboratory. Molecular 
solutions of the various salts were made 
up; from these solutions such quantitie 


Plant Salts Sal ied f 1a, III. | IV. EV. Vi. VII; | VIII} X. XI. 
NH, NOs ...| 1°34 [1°84 | 1°84 | 1°34] 1°34 «| 1°84 | 1°34 1 0°67 «=| 0-67 | 2°68 
Ke HPO, .| 0°578 |0°578 | 0578 |0°578 |0578 | 0°578 | 0°578 | 0289 | 0-289 | 17156 
Ca Hi (PO)2 s os 1°103 | 1:103 | 1:103 | 1°103 | 1:103 | 1°108 ine 0°5518 | 2:206 
Mg Clo 0°8506| ... iu sls > Aen ae v i; 
Mg (NOs)2 scam ez 0°8506 4: oie ne a9 ves Hee 
Mg SO eat oe Be .. | 08506} ... . | 08506) ... et Ah 
No. of leaves | 120 113 13 13 14. | 18 13 13 13 13 
Height in mm. Ail eal! 1140 771 851 830 893 943 860 870 688 . 
Flowering date ..| JI6 | In. 30| In. 21 | Jn. 26 | In. 16 | Jn. 30) Jn. 12 | Jn. 26 | Jn, 30) Jl. 3 
Grains, Number 61 75 68 56 Met 
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were measured with a burette as con- — 
tained the weight of pure salt stated 
below in grams. These amounts are 
based on the assumption that rice is 
planted 25 cm. apart in each direction, 
or 160,000 plants to the hectare, and that 
a hectare is fertilized, in the case of pot 
1 with 214°4 kg. of ammonium nitrate, 
and 92:48 kg. of potassium phosphate, © 
The other fertilizers are modifications of 
that used onthis pot, with the same 
relation to amount per hectare and need 
no further explanation. 


Ninteen pots were fertilized, of which 
one was destioyed early in the experi- 
ment. Two check pots, unfertilized, 
were kept with these throughout. Fora 
part of the time a number of other pots 
were kept as checks, and the growth of 
all these was notably uniform. Through- 
out the experiment daily measurements 
were made of the growth of each leaf of 
each plant. The keeping of such com- 
plete growth records made it impossible 
to use such anumber of plants as would 
of course be needed to get results of high 
reliability regarding the relation of the 
fertilizers to the yield. The preparation 
of these complete growth reports, show- 
ing the differences in the development 
of the rice under the influence of the 
different fertilizers, the constant effect 
of the treatment, was the primary object 
in making this study. But the necessity 
of transferring this work to Manila, 
involving the necessity of growing the 
plants under somewhat abnormal con- 
ditions make it appear now hardly worth 
while to publish the results at such 
length as to include these measurements. 
The growth tables would more than fill 
an issue of this magazine. In spite of 
the inadequate illumination of the plants, 
the experiment is not without value. 
Its results are shown in summary in 
the follo‘ving table :— , 
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Plant Salts XII. | XIII. | XIV. | XV. ) XVI. | XVII.|X VIII) XIX.) XX. |XXI. 
NH, NO3 1°34 2°68 1:34 1°34 0°67 2°68 2°68 1°34 Bue aa 
Ke HPO« 1°578 | 1:156 | 0°578. | 0°578 | 0'289 | 17156 | 17156 | 0°578 
Ca i (PO)2 0°5518 | 2°206 | 0°578 | 0°289 | 1°44 aes 2°206 | 0°289 
Me (NO3)2 ooh Na ge ae a 
Mg SO, 0°4253/ 1°7012 |... “0 ate ante U7OUZ napa Hod so" 
No. of leaves 13 13 13 13 13 13 13 13 13 13 
Height in mm. 952 535 833 1384 807 808 560 1012 481 503 
Flowering date Jn, 21} J1.2 | Jn. 28} Jn. 26) J1.3 | Jn. 30)| Jn. 21] Jn. 29) Jl. 10 | J1, 6 
Grains, Number 79 48 61 83 39 66 49 79 | 32 36 


From the data given in this table the 
following conclusions can be drawn : — 


First.—The control plants,that is, those 
without any fertilizer are far behind 
any of the fertilized plants, both in the 
rate of growth andin the number of 
grains set. 


Second-—The addition of salts of 
magnesium had no appreciable beneficial 
effect in any case. Pots XIII and XVIII, 
_ which received the most magnesium, bore 
the most backward of any of the fertilized 

plants. Pot XII, which received the 
smallest dose of magnesium, gave the 
best results of any of the pots which 
’ received any. 


NATIVE RICE-GROWING IN JAVA. * 


‘(La Culture Indigéne du Riza Java.— 
Note rédigée par M. Amrhyn, chef de 
cultures au Congo belge, chargé, en 
1911, d’une mission agricole aux Indies 
Néerlandaises).—_Bulletin agricole du 
Congo belge, Vol. 11., No. 4, pp. 744-748 
(8 figs.). Bruxelles, Decembre, 1911.) 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases. 
8rd Year—Number 2, February, 1912.) 


Rice is cultivated in Java in three 
different ways :— 
1. In flooded fields (sawaha), 
2. 4, wet fields. 
3. » dry fields. 


Cultivation of Rice in Flooded Fields.— 
The rice fields form a succession of 


terraces arranged without any slope 
52 


Third.—Of the three plants which were 
fertilized with ammonium nitrate and 
potassium phosphate only, that which 
received least and that which received 
four times as much throve about equally 
well. 


Fourth.—The most thrifty plants were 
those in pots XV and XIX, the next 
thriftiest in No, II, which differs from 
XB and XIX only in receiving a much 
heavier dose of calcium phosphate. 

fifth.—The most promising fertilizer 
for rice on this land, calculated as per 
hectare is :— 


NH: No3 =214'40 Kg. 
KH: (P0s)2 = 91°84 ,, 
CaH. (P0:) = 46-24 ,, 


and surrounded by small banks to keep 
in the water. The latter is conveyed 
to the highest terraces and successively 
empties on to the lower fields. 


Some time before starting work, at 
the beginning of the rainy season, the 
rice field is flooded. The soil slowly 
grows wet. When it is sufficiently 
softened, ploughing begins; each plough- 
ing is followed by a harrowing, and 
cultivation continues till the surface is 
transformed into soft mud. 


' The nurseries consist of small areas 
surrounded by banks, which are like- 
wise ploughed several times after flood- 
ing. The surface water is then drained 
off, and on the mud, side by side, whole 
rice ears are placed. After sowing, the 
nursery is once more flooded. In eight 
or ten days the water is drawn off during 
the night, and irrigation after that only 
effected by day. This goes on for about 
two months, 
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When the young plants are 18 to 24 
in, high they are ready for transplant- 
ing to the fields; they are dug up and 
made into small bunches; these are cet 
out after cutting off the top of the stalk, 
care being taken to bury the root 
thoroughly. The distance between each 
bunch is 4 to 8 in. 

After planting the rice field is left dry 
for three to four days. It is then once 
more flooded. If the rice is yellow in 
appearance, the field is dried for some 
time, and about seventy-five days before 
the crop it is let dry for good. The atten- 
tions required consist in keeping the 
banksin good repair and weeding two or 
three times. It is advisable to clear 
away plants growing on the bank to 
get rid of vermin. 

Rice-growing in Wet Fields,—This 
method is applied where there is not 
enough water for regular flooding. The 
field is flooded at the start of the rainy 
season, When the soil is soaked the 
water is run off. Thesoilis then plough- 
ed deeply two or three times and har- 
rowed down. The rice seed is sown in 
the plough furrows and immediately 
covered by harrowing. The soil is kept 
cool by surface cultivation. If the 
weather is dry and water is at hand, 
the field is flooded from time to time. 
During the heavy rains therice grows 
very rapidly. By means of well-de- 
signed banks the water is then kept 
as long as possible on the field; it is 
however necessary to provide for a 
slight current in the water, because in 
stagnant water rice is largely attacked 
by a caterpillar which gets inside the 
stalk and makes the plant {wilt. 
Cultivation of Rice in Dry Fields.—This 
method is only practised in mountain 
regions. The soil is tilled with the 
plough or spade, or sometimes not at 
all. For sowing, all that is done is to 
dig holes with a hoe or spade 6 to 8 
inches apart, and put down a few grains. 


Oryza montana and O. sativa are the 
two species ganerally grown. The for- 
mer is issued for dry rice fields and the 
latter for tlooded or wet rice fields. The 
most frequent diseases of rice are caused 
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by Leptocorisa acuta, an insect which 
attacks the young ears and thus pre- 
vents the formation of the grain; 
Tylenchus oryze, a nematode which at- 
taches itself to the roots; the cater- 
pillars of Nymphula stagnalis, Hesperio 
philliona, ete., are likewise very fre- 
quent; to prevent,their metamorphosis, — 
it is recommended to leave the field — 
flooded, 


For harvesting the rice, the ears are 
cut one by one and then tied up in bun- 
dles. These bundles are stacked and 
conveyed to the storehouses. After the 
crop, the land is very often allowed to ~ 
lie fallow for six months, or earth-nuts, 
sweet potatoes and other quick grow- 
ing vegetables are cultivated. 


Under native cultivation the average 
yield per acre is 900 to 1,080 lb. of paddy. 
With improved methods, yields of 2,700 
to 3,600 lb. per acre are obtained, pro- 
ducing about 80% of dry rice. 


YIELD AND COST PRICE OF 
CASSAVA ROOT IN REUNION 
AND MADAGASCAR. 


(La culture du manioc) Colonie de Mada- 
gascar et Dep:ndances. Bulletin econo- 
mique, 10e annee, No. 1, p. 141-151. 
Tananarivo, 2e semesstre 1910 (Receiy- 
ed 24th August, 1911.) . 


(Bulletin of the Bureau of Agricultural 
Intelligence and Plant-Diseases. — 
2nd: Year—Numbers, 8, 9, 10, 
August—September— October, 1911). 


Cultivated Cassava belongs to several 
species of the genus Manihot or Jatropha. 
The two best known species are the 
Manihot utilissima and the M. aipi(or M. 
Dulcis).* There are several varieties. 


* The difference between the species Manioe 
utilissima and aipi, based on the toxicity ofthe 
former species, is far from being absolute. It 
is certain that both contain hydrocyanic acid, 
and, other conditions being equal, the Manihot 
utilissima morethan the aipi. Those interested ~ 
inclice to the view, however, particularly in — 
Reunion, that methods of cultivation . and 
habitat exercise avery great influence on the ~ 
formation of the poison, and that the Manihot — g. 
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; of Cassava in Madagascar, but in the 


Tananarivo region hardly more than 
three are known: the ‘“ Mangahazo 
Gasy,” the ‘‘Mangahazo Masombica,” 
and the “Mangahazo Borib oana,” The 
latter is held in most esteem. It seems 
to correspond to the variety known in 
Reunion u nder the name of ‘‘ Camanioc.” 


The yields of Cassava vary very 
greatly. In the island of Reunion, 20 
to 25 tons per hectare is regarded as a 
good yield of Camanioc and 50 to 60 
tons as an exceptional harvest. The 
Soso Cassava when cultivated in the 
field gives a yield exceeding that of 


Camanioc by about 15 to 20 %. Singapore ~ 


Cassava, which ripens in the course of 
@ year (instead of 18 to 24 months) pro- 
duces about one-fifth less than Camanioc, 
On the East Coast of Madagascar the 
production approaches 25 tons without 
manuring ; in the environs of Tananarivo 
it is barely 10 tons per hectare. In 
Brazil this culture yields from 25 to 80 
tons per hectar e.+ 


_ In Reunion the cost price of a hectare 
2°47 acres) of Cassava (and Maize as 
an alternating culture) is made up as 
follows :— 


Francs 
General expenses she sone a0E 
Interest oncapital ... —_... 80° 
Two crossed harrow ings aos, FL OF 
Ploughing LESBO se 
Carting Cassava and Mintz eae! hoe 
Planting oie sien aor 


utilissuma may become innocuous, and, on the 
contrary, the MW. aipi poisonous, as the case may 
be. In Madagascar all the Cassava cultivated 
appear to belong to the category of sweet 
Cassavas, Itis not rare, however, to find the 
Cassava roots becoming charged with bitter 
substances in certain positions, particularly on 
lowlying lands. In Reunion it is held that the 

Cassava often becomes bitter when successive 
harvests are made on the same land, with slips 
obtained from these harvests. 


+According to the data collected by M. 
Semler, each Cassava plant produces on the 


_ average 4 to 6 kilogrammes of tubes; the pro- 


duction per hectare is said to be 40,000 to 60,000 
kgs.—H. Semler, Dic .Tropische Agriculture, 
Wismar, 1900, II, ». 787. 
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Francs, 
Upkeep A 105° 
Harvesting (lifting) 37°50 
Preparation of Maize... 1:50 
Alternate planting... wea) LO? 
144° 
PRODUCT'S. 
30 tons of Cassava at 15 fr. 450 
[PARE Maize at 150,, 180 
: 630 


Profit ovex hectare : fr. 63-444 = fr. 186. 


In Madagascar the expenses seem to 
be very much lower. They are made up 
approximately as follows :— 


Francs. 


General expenses (only noted, to 
be reduced as much as possible) 


Two ploughings and harrowing... 30 
Planting Cassava (by hand) Ae ile 5s 


Upkeep (hoeing twice and 

. yidging once) Aes 
Lifting veel 
Cleaning and conveying to 
works Feriied (0) 
Manuring aes oe 45 


In Sambirano, a hectare of Cassava 
involves an expenditure of about 145 
francs, and produces from 25 to 40 tons 
of green roots. Allowing for depreci- 
ation of plant, buildings, cattle and 


‘ general expenses, each hectare grown 


with Cassava in Sambirano would give 
225 francs net profit. 


A ton of Green Cassava yields about 
400 kg. of sliced and dried Cassava with 
the black skin removed. The Camanioc 
furnishes from 18 to 20 % of starch. 
Factory expenses in the Island of Re- 
union are 56°50 fr. for tapioca, and 41:50 
fr. per ton for starch. Absolutely dry 
Cassava contains 97°5 % of constituents 
convertible into sugar (M. de Brevans 
laboratory experiments). In industry 
100 kg. of dry cassava produce from 45 
to 50 litres of very full alcohol of 909 
strength, with easily rectified residue, 
The Cassava flour may also be employed 
for feeding calves. 
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MANGO CULTIVATION. 


By D. L, NAS aN Rao, 
Proprietor, Nursery Gardens, 
Hyderabad (Deccan). 


(From the Agricultural Journal of India, 
Vol. VI., Part [V., October, 1911.) 


The mango is pre-eminently the fruit 
of India, and rich and poor anxiously 
wait for the advent of the mango season. 
In gardens it is given the foremost place, 
and its absence in any garden is a matter 
for regret. There are no reccrds avail- 
able as to the actual area under mango 
cultivation in India, This is probably 
due to the difficulty of securing even 
approximately correct information re- 
garding the innumerable varieties scat- 
tered all over the land, The total area 
is undoubtedly large. 


The cultivation of mangoes is not 
equally remunerative everywhere. In 
Northern India where the tree is com- 
mon, good mango fruit sells at 20 seers 
or more per rupee, and in Hyderabad 
good local fruit is never sold at more 
than 8 seers for the rupee—the average 
being only 4 seers.. Though Hyderabad 
possesses extensive gardens in and around 
it, yet the local supply which is avail- 
able in May and June is always insuffi- 
cient to meet the demand. Out of sea- 
son and early in season Hyderabad gets 
its supply of this fruit from other parts. 


The consignments of mangoes from the 
East Coast, Poona, Bangalore, Chittoor, 
Salem and other places compete fairly 
with the local supply even after paying 
railway freights for long distances. 


Many people in the Deccan and other 
places complain that mango gardens are 
run ataloss. Others are planting large 
areas with it as a safe investment in the 
belief that they must pay. Some of the 
large mango gardens were planted by 
rich men, when the economic conditions 
of the country were different from what 
they are now, with the special object of 
getting as many good varieties of fruit 
as possible for personal requirements, 
while profit was only a secondary object. 
Other gardens planted partly for per- 
sonal needs and partly with commercial 
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motives are only imitations of the above __ 


with regard to principles of gardening. 
In them very little care is taken with 
respect to selection either of soils or of 
varieties of mango. 


The idea that mangoes grow equally 
well in shallow and in deep fertile scils 
is not based on a careful observation of 
facts. All successful mango gardens are 
situated in soils which have at least a 
depth of 5 feet with good drainage and 
moisture under ground. Hence the fact 
remains that the best yielders and 
longest lived and healthiest trees are 
found in deep fertile retentive soils. In 
places like the districts of North Arcot, 
Salem, Bangalore, Bunganpally and the 
vicinity of Waltair, etc., where the 
successful cultivation of mangoes has 
become traditional, the garden owners 
possess much practical knowledge on the 
subject. In these districts varieties 
eminently fitted for commercial purposes 
were selected long ago and grown ex- 
tensively with the result that these dis- 
tricts have been able to supply mangoes 
every year to distant markets up to the 
end of August or even later. (1) Dilpa- 
sand, (2) Thoothapari, (3) Neelam, (4) Ka- 
lapahad, (5) Nawab Pasand (Roomani) at 
Arcot, (6) Benishan, and (7) Shakerpara 
at Bunganpally in the Kurnool district 
are the chief commercial varieties. These 
varieties have spread to almost all places 
in Southern India and Deccan, and are 
easily recognized by gardeners. 


The illustration given under the name 
of Thoothapari at the end of Professor 
Woodrow’s book, ‘The Mango,” belongs 
to the real Dilpasand and not to Thooth- 
apari. 

SURE-BBARING. 

The mango tree, even when grown in 
a suitable soil and climate is a very un- 
certain|bearer, and it is very difficult to 
forecast whether the crop will be good | 
or bad. The hundreds of varieties ad- — 


vertised by nurserymen might be man- 
goes of very good quality, but a major- 


ity of them and a very large mado a 
of seedling mango trees in the country Y 


bearing. Some of them do not even ~ 
blossom once in two or three years, but 
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the commercial varieties mentioned can 
be relied upon to give at least partial 
crops every year, If half the number 
of existing trees were to bear fruit 
every year, the local markets would be 
glutted and people would be compelled 
to find new methods of exporting 
surplus fruit to foreign countries. 


The habit of mangoes in producing 
fruit varies with soil and climate. The 
Peterpasand of Madras is the same as 
the Pairi of Bombay, or the Goabunder 
of Hyderabad, or the Badami of Chittoor. 
Being a very rapid grower, this tree is 
extensively cultivated in all those places, 
and its fruit comes very early to the 
market, but it is a shy bearer here. 


~ The well-known Alphonso of Bombay, 
known in Madras as Kaderpasand, and 
its type the Russapuri of Bangalore is 
also a very shy bearer. The famous 
local Mulgoba also is avery shy bearer, 
but itis said to bear better at Chittoor 
and Bangalore. The commercial varieties 
mentioned above, in addition to other 
virtues, seem to bear well in poor soils 
also. 


Some of the best keeping varieties of 
“mango of these parts seem to have origin- 
ated in Arcot and Salem _ districts. 
Some of them keep for two months after 
removal from the trees. The Benishan 
isa speciality to Bunganpally, and is 
probably the best mango in the Deccan. 


LATE-BEARING. 


The majority of mango trees mature 
their fruit in Hyderabad in May-June. 
Markets then get glutted and prices 
suddenly fall. In many places the 
mango season lasts less than three 
months, By careful attention to late- 
bearing and long-keeping varieties the 
season can be extended from three to 
five months as is the casein Arcot and 
Salem districts. The fertile tract of 
country near Waltair in the Vizaga- 
patam district is rapidly becoming a 
large centre of mango cultivation. The 
garden owners there understand their 
business well. Some of their select 
varieties are Rajmanu, Nalla Kayala 
Yandrus, Koram Gova, Swantam and 
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Suverna Rekha, etc. Some of these are 
probably local names given to foreign 
plants. Similarly, by searching in other 
parts of India, suitable commercial 
varieties can be found. The time of 
appearance of mango blossom and fruit 
varies considerably in different parts 
of India. This has to be definitely 
ascertained and kept in mind by fruit 
growers for their own advantage. Here 
in Hyderabad the mango trees com- 
mence to blossom by the 15th December. 
The majority of trees are in full blossom 
by the 15th of February. 


The greatest enemies to mango blos- 
som appear to.be the innumerable small 
insects known as Aphides, which cause 
what is popularly known as ‘‘ Mango 
Honey.” People think that this is caused 
by heavy dew. These Aphides weaken 
the tree at the time of blossom by suck- 
ing its sap and excretea sort of thick 
viscid substance which coats the flowers 
and other parts of the tree like varnish, 
making not only further fertilisation 
impossible, but scorching much of the 
previously fertilised fruit. A heavy 
rain is supposed to cleanse the trees, and 
in the absence of it syringing with pure 
water or soap suds and one per cent. of 
kerosene oil seems to destroy them. 
Spraying the trees once or twice witha 
‘weak solution of Bordeaux Mixture or 
Iron Sulphate previous to appearance of 
the blossom will be found to prove a 
good precaution against Aphides or 
other pests which infest these trees. 


In America spraying has become an 
essential part of gardening, but here it 
is unknown to cultivators. Its useful- 
ness, importance and advantages can 
well be illustrated in the case of the 
mango tree. 3 


Climate.—People in all parts of India 
are more or less partial in praising the 
excellence of mango fruit produced in 
their own locality. There is some truth 
in the belief among some of the best 
connoisseurs of mangoes in Hyderabad, 
that even select varieties of grafted 
mango plants imported from distant 

~ places and cultivated here produce better 
flavoured fruit than the original. 


Edible Products. 


An examination of fruits collected and 
brought from different parts of India, 
and placed side by side reveals the fact 
that the fruit of one place differs from 
that of other in colour, general appear- 
ance, smell and other qualities. It is 
quite possible that the dry Deccan 
climate with a small average rainfall, 
although unfavourable to great pro- 
ductiveness of fruit, yet cleanses it of its 
resinous matters and consequently im- 
proves the flavour. 


Irrigation.—Much useful information 
might be collected on the subject of 
irrigating mango gardens in different 
soils. The fruit produced from areas 
which are frequently inundated for 
irrigation with tank or river water, or 
which have a high underground water- 
level rising almost to the roots is always 
inferior to that produced in gardens 
situated on well-drained slopes and care- 
| fully irrigated. During the vigorous 
period of the growth of mango plants, 
say up toat least their eighth or tenth 
year, the trees should be abundantly 
irrigated, so that they may not receive a 
serious check to their growth. Of 
course, there are exceptional soils witha 
high underground water-level on which 
mango plants do not require any irrig- 
ation after the fourth or fifth year from 
planting. 


When fruit is our aim, particularly 
from well-grown trees, the whole ground 
under the trees should be well dug with 
a pickaxe and exposed in October- 
November after the rains are over. This 
operation induces the trees to blossom. 
The ground should remain in this state 
for about forty days from the time of 
flowering. Itis very often found that if 
the ground under trees is copiously 
irrigated just when fruits are setting, or 
when they are only about the size of 
marbles, the whole crop suddenly withers 
and drops down on account of the sudden 
rush of sap to them. ~ 


Manuring.—Manuring of mango trees 
with well-rotted litter in July or August 
once in two or three years increases the 
yield of fruit, but it is said that high 
manuring interferes te some extent with 
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quality. Leaf Be A is always the safest. sy 
manure for mango trees. eS 


Applications of strong manures to un- 
irrigated trees after the rains sometimes 
even kill them in shallow Morrum soil. 


NEGLECTED INDUSTRIES. 


By HowarRpD NEWPORT, 


‘Instructor in Tropical aerials. 
Cairns. 


(From the Queensland Agricultural 
Journal, Vol. XXVIII., Part 2, 
February, 1912.) 


DRIED MANGO. 


The regrettable waste of good food 
material in the North Queensland mango 
crops cannot but be noticed by almost — 
every visitor during the fruiting season, 
and seldom escapes comment. 


The turning to account of the excess 
production of a fruit of this nature, 
that almost defies efforts to transport 
it, and which is in comparatively little 
demand in the most popular methods 
of surplus fruit utilisation—viz., as jam 
or pulp—presents somewhat of a prob- 
lem; and the successful utilisation of 
the oftentimes heavy crops of mangoes 
that are produced in the tropical parts 
of Queensland is a matter that has ex- 
ercised the minds of many. 


The best of this fruit only can be 
utilised for the table. A ripe mango 
cannot be packed or transported, and 
mangoes picked green (and hard) enough 
to be packed in ordinary fruit cases 
and shipped to the larger markets of 
the Southern towns and cities never 
attain the lusciousness of the properly 
ripened fruit. Hence the mango as re- 
tailed on the fruit stalls of the South 
is often but a travesty, and certainly 
no criterion, of the real article. 


In any case from an average crop it 
is necessary to carefully select those in 
just the right condition to pack for 
export, and those discarded are not only — 
the finest fruit, but are practically an 
tirely wasted. Ripe mangoes in season 
are fed to pigs in dray loads on many — 


\ : GN 


sheets of paper laid on them, 


distinguished 


a upceountry farms, and the ordinary farm 
horse or cow soon learns to be very 
fond of all it can pick up or 


reach. 
Other uses of the mango are for chutney- 
making, for which condiment the de- 
mand appears to be steadily increasing. 
For this purpose many tons of mangoes 
are cut up and converted into ‘ pulp” 
and sent to the Southern factories. A 


- small quantity is preserved in sugar or 


as jam, but very little demand exists 
for this—at least in the North. 


Another method I have not seen any 


_ published references to, and which I 


found some settlers in the Cooktown 
district’ successfully carrying out, would 
seem to have considerable possibilities. 
The mango is picked just before turning 
colour. On being peeled, the flesh is 
found to be firm ‘and a_ pale-yellow 
colour. Thisis cut off with a large knife 
in chips or}small slices some 2 in. in 
length; 1 in. or so wide, and perhaps $ in. 
thick. These slices are laid in thesun 


to dry, and become dry enough to store © 


in three or four days. Sheets of gal- 
vanised iron (roofing) were used with 
Cloth was 
not found satisfactory, and the paper 
could not be dispensed with, as the acid 
juice of the ,fruit turned the product 
a dark colour if in direct contact with 
the iron. I observed various stages of 


drying, but was unable to see any one 


batch through from peeling and paring 
to packing. I was, however, informed 
that if laid out in full sunlight in the 
day, and covered at night, it is dry 
‘enough to pack in three to four days. 
One turning is required. The fully dried 
“chips” are of a very pale-yellow or 
brownish-white colour, and if only cut 
into similar shapes could hardly be 
in appearance from the 
best dried apples. Sometimes when half- 
dried the chips are threaded on to strings 
or hemp twine for convenience, as is 


done with apple chips in some countries 


and with meat in others, as such strings 
are more easily exposed to the sun and 
air, as well as brought under cover 
again than are trays. Ihave even seen 
these strings, 5 or 6 yards ib length, 
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draped over the clothes-lines for final 
drying. 


These chips, when thoroughly: dry, 
are stored in airtight receptacles, and 
may be packed quite tightly in them. 
Large glass jars and wide-mouthed 
bottles are used, but the best recept- 
acles are the large earthenware jars in 
which the Chinese import liquor, pre- 
serves, or sauces. Hermetical sealing is 
very necessary, and is generally done 
with ordinary beeswax. 


In this manner the mango keeps per- 
fectly. and apparently indefiritely, with- 
out any preservative whatever. 


When cooked. the dried fruit darkens 
in colour a little, and is not so decided. 
in flavour as is the typical fresh mango— 
in fact, to one who did not know what 


. it was, it tastes somewhat like a mixture 


of dried apples and apricots. It makes 
excellent tarts and pies, and could 
equally be used for jams or chutneys. 


Here in the North there is quite a 
considerable demand for dried fruit ot 
this nature, mostly apples and apricots, 
the retail cost of which is: about 1s, 
per lb. With many the particular kind 
of fruit is immaterial, and dried mangoes 
would be welcomed—in fact, one or two 
local grocers who have had dried mango 
put before them have not only found 
a ready sale, but a demand for all they 
could procure. 


Prepared in the way described, no 
doubt it would be expensive on a large 
and commercial scale, but properly taken 
up by a small company with a little 
capital, and American machinery and 
appliances (such as_ rotary peelers, 
slicers, evaporating ovens, &c.) used, it 
looks as though a fair share of the 
market for dried fruit might be captured 
with a distinctly enticing new commo- 
dity, the preparation of which would 
leave a good margin of profit between 
cost of producing or procuring and re- 
tailing at ls. or even less per lb. 


The raw article is certainly cheap 
enough at any season, and especially 
so in a season such as has this year 
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been experienced‘in North Queensland: 
and, scientifically evaporated and packed 
in substantial barrels, the commodity 
would keep well, and also very prob- 
ably be rapidly popularised in those 
portions of the Commonwealth where 
the pleasure of a really luscious mango 
of good quality can seldom, if ever, 
be experienced and enjoyed. 


THE PROPAGATION OF THE 
AVOCADO. 


By P, J. Wester, Horticulturist, 


(From the Philippine Agricultural Re- 
view, Vol. IV., No. II., November, 1911.) 


The fact that the avocado (Persea 
gratissima) will thrive and fruit in the 
Philippines is now being established 
beyond doubt, as trees introduced in 
1903 by the Bureau of Agriculture are 
this year bearing their second crop. A 
short exposition of the experience 
gained in the propagation of this fruit 
by the writer during seven years’ study 
of tropical fruits in south Florida may, 
therefore, be of timely interest. The 
method described has been used repeat- 
edly ona large scale by the writer, as 
well as by cthers with uniformly good 
results. ' 


The seed of the avocado is very suscep- 
tible to injury from fungi, and loses its 
viability very rapidly by being exposed 
to the air, and it should, on that account, 
be planted as early as possible after it is 
taken from the fruit. Where delay is 
unavoidable, the seeds should be covered 
by moderately moist soil. Seeds treated 
in this way can, however, be left for a 
short time only, as germination in most 
cases starts very early, much more so 
than in the seed of the mango. 


There are two methods of propagating 
the young plants: (a) To grow and bud 
the stock in pots or boxes, and (b) to 
plant the seed in the nursery, bud the 
stock there, and afterwards take up the 
budded plants, transplant them to boxes 
or pots, and grow them ina plant shed 
until they are large enough to set out in 
the field. The direct transfer of plants 


from the nursery to the field has never 
been done on an extensive scale, as far 
as the writer is aware. In Florida, 


where on account of the sandy character 


of the soil this does not adhere well to 
the roots, the avocado transplants 
with more difficulty than citrus trees, 
but it is quite probable that in loamy 
and clayey soil where the plant can be 
taken up with a ball of earth around 
the roots, it could be moved without 
serious trouble. 


If the plants are to be grown in pots 
or boxes the seed should be planted in 
pots 15 centimeters in diameter, or boxes 
12 to 15 centimeters in width and 25 
centimeters in depth. The bottom of 
the pot or box should be covered with 
broken potsherds, coal ashes, small 
stones, or gravel to provide proper drain- 
age, and the seed should be about 15 to 20 
millimeters with soil. Sandy loam, rich 
in humus, is good potting soil. After 
planting the seed, the pots should. be 
plunged in a frame in a plant shed giving 
about half shade, and should be covered 
with a thin layer of strawor leaves to 
prevent evaporation and washing out of 
the soil by the usually heavy fall rains. 
The watering required is usually, at this 
stage, very slight, but the pots should 
be looked after frequently to see that 
the soil does not dry out, nor, on the 
other hand, should the soil be kept wet 
and soggy by excessive watering. In 
two or three weeks after planting the 
first plants begin to appear above 


ground, and as they reach a height of — 


15 to 25 centimeters, they are shifted to 
another frame and given more room. 
Sturdy plants are obtained only by 
giving them plenty of:room, other con- 
ditions being favourable. As soon as 
the plants in pots are about 25 to 30 
centimeters high, they are shifted to a 
larger sized pot, are 17'5 to 20 centi- 
meters in diameter, and may be budded 
as soon as they have attained the thick- 
uess of a lead pencil. 
remain in the boxes until they are 
planted out. If the plants are grown in 
pots or boxes, a plant shed should be 
constructed so as to give half shade to 
shelter the plants from wind and sun. 
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: No one who is not well versed in the 


-eare of pot-plants should attempt to 


grow the stock-plants and bud them in 
pots or boxes, or else the result is sure 
to be discou1aging—if not a complete 
failure. It takes an experienced man to 
keep the plants not only ina growing 
condition, but in a condition of perfect 


health with the sap flowing freely, 


and in condition for budding. Todo this 
the plant should receive a certain amount 
of water from day to day, and this only a 
trained man can rightly gauge. If over- 
watered the soil sours, the roots decay, 
and the growth of the plant is suspended ; 

if too little water is given, even for one 
day, the cambium layer dries up and 
bark sticks to the wood as it is glued ; in 
either case budding is impossible. Also, 


- the plants should be examined every 


three weeks, if not oftener, and all roots 
that have started to grow through the 
drainage vent cut off. If this is not 
attended to, the greater part of the root 
system of the plant will soon have formed 


outside of the pot. The avocado isa 
-woracious feeder and soon exhausts the 


available food supply in the pot, and the 
fertility of the soil must be renewed by 
artificial means. Where cow manure is 
available, this may be mixed with water, 
strained through a sieve or a coarse 
cloth intoa barrel and diluted until it 
assumes the colour of weak coffee; the 
plants should then be watered wath this 
mixture once in two or three weeks, 


2 according to their condition. Frequently 


manure is not readily obtainable, how- 
ever, and resort must be had to artificial 
fertilizers. Only the most soluble chemi- 
cals should then be used, those that 
furnish a plant food immediately avail- 
able. The writer has for several years 
used the following formula for many 
kinds of tropical plants (including the 
avocado, mango, anonaceous plants, 
guavas, etc.. and different species of 
palms), applied at intervals as directed 
for the manure water, with highly 


_ satisfactory results :— 


Nitrate of soda grams 275 
' Sulphate of potash, 
49 per cent ry) 125 
Acid phosphate, 16 
per cent AS 10 350 
ater , oo liters 100 
53 
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Care should be taken to see that all 
the constituents are well dissolved. The 
acid phosphate has a tendency to settle 
at the bottom, and the solution should, 
therefore, be stirred up now and then. 


If the plants are to be budded in the 
nursery the seed should be planted about 
20 centimeters apart and covered with 
15 to 25 millimeters of soilin 1ows laid 
off 1 meter or more apart to suit the con- 
venience of the propagator. If the soil 
is dry, the land should be well irrigated 
after the planting of the seed, and the 
rows wherethe seed is planted covered 


~ with a mulch of straw, leaves or seaweed. 


In order to induce the plants to develop 
a better lateral root system the rows 
should be gone over when the plants are 
about 15 centimeters high, and a sharp- 
edged spade thrust diagonally into the 
ground under each plant, cutting off the 
taproot about 10 to 12 centimeters below 
the surface of the ground. The weeds 
should be kept down by frequent shallow 
cultivation. Deep cultivation should be 
avoided. 


For propagating work in the nursery, 
the simplicity of the method, the rapidity 
with which the work may be performed, 
coupled with great economy of materia!— 
a valuable feature where this is scarce— 


renders the method of shield-budding 


preferable to all other methods of pro- 
pagation. The avocado, fortunately, 
responds well to this method. 


Much has been said about the difficulty 
of budding the avocado, particularly in 
regard to the failure of the buds to start, 
though tf proper conditions are observed 
itis only slightly more difficult to bud 
than the orange or the peach. The 
principal difficulty according to the 
writer’s observations has been mainly 
with the operator, who has lacked the 
manual skill necessary for success and 
the good judgment necessary for the 
selection of buds; not infrequently it 
has been due toa poor budding knife. 
Budding and grafting of a plant are 
analogous to a surgical operation ona 
human being, but the man who would be 
horrified co see a surgeon pull out of his 
pocket arusty and dull jacknife to per, 
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form an operation will frequently go 
and bud avocados or other plants with 
just such a knife, and then wonder 
why so many buds failed to grow. 
The wonder is that any could grow 
at all. Not only should a_ budding 
knife made expressly for the  pur- 
pose be used for this work, but it 
Should be absolutely clean from all im- 
purities and have an edge keen as a 
razor. A small whetstone and leather 
strop should be included in the working 
toolkit, so that the knife can be sharpened 
as needed. The writer, in his budding 
work, frequently tests the keenness of 
the blade on his forearm; if too dull 
to smoothly shave the hair the knife is 
ground or honed before another bud is 
cut. 

Budding should never be attempted 
unless there is a good flow of sap, so that 
the bark separates readily from the 
wood. Old hard budwood should not 
be used, for, unlike the citrus, anonaceous 
fruit and several other plants, the buds 
of which are sunk into the bark tissue, 
and from which new buds issue it a 
sprouting bud is broken off, the buds 
of the avocado are mostly raised above 
the bark ; consequently if a bud fails to 
sprout, it frequently falls off even before 
the leaf itself has dropped, thus leaving 


a blind bud incapable of producing any. 


growth whatever. Because of this fea- 
ture of the avocado and the tendency of 
the old buds to drop, the use of old bud- 
wood will always be accompanied by 
a certain percentage of loss from buds 
going ‘‘ blind” even after a perfect union 
between stock and scion has become 
established. Another reason for the 
failure to get the buds to sprout, com- 
plained of by some propagators is that 
the buds are cut too small, and that the 
leaf buds proper are small and poorly 
developed and unable to start before the 
rapidly growing callus around the bud 
smothers it. The importance of the 
selection of budwood from the current 
year’s growth—sufficiently mature so 
that it does not snap on hending, carry- 
ing vigorous and well-developed buds 
that are not crowded on the budstick, 
thus allowing the cutting of large buds— 
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cannot be too strongly emphasized. — 
Suitable budwood may be “made to __ 
order” by manuring the trees heavily 
with nitrogenous fertilizers and irrigat- 
iny them afew months before the bud- 
wood is wanted. 


After the wood has matured as indi- 
cated, there need be no fear that it is 
too tender. In fact, the tenderest full- 
grown buds may be used with success 
in the hands of a skilled budder. The > 
writer has frequently used the tip of a 
budstick, inserting it asa “‘spring bud” 
with good success. The bud should be 
inserted as near the ground as possible, 
for this will save much time later, other- 
wise consumed in rubbing off adventi- 
tious buds, and the buds also have a 
tendency to start easier when inserted 
near the ground than when placed higher 
up on the stock. In countries where 
light frosts may be expected during the 
winter, it gives better opportunity to 
protect the bud by banking the tree 
with soil than if the bud is inserted far 
above the ground. 


In making the opening in the stock ‘ 
to receive the bud, make a vertical, — 
incision about 35 to 40 millimeters long, — 
at the lower end of which make a hori- 
zontal incision as shown in Plate 1 (¢)." 
Then lift the bark by passing the point 
of the blade under the bark upward 
from the horizontal incision making a 
wound suggesting an inverted T. The 
T bud may also be used, and the bud is 
then pushed downwards, but the invert- 
ed T bud has been found tobe the more 
advantages and expeditious method. — 
The bark should be lifted sufficiently so — 
that none but the gentlest pressure is 
needed to insert the bud in position, ~— 
Now cut a bud of the size shown onthe” — 
accompanying plate,” by passing the 
knife diagonally under the bud, taking __ 
care not to cut the bud too thin, and ~ 
that no tear or break is made in the ~ 
tissue; place the bud in position and tie 
firmly—but not tight enough tostrangle  ~ 
—with grafting tape; begin at the bori- 
zontal cut and cover the entire bud — 
to prevent its drying out and to prevent ~ 
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‘access of water. In the light of the ex- 
__ periments conducted by the writer the 


avocado may be budded at all seasons 


_ ot the year ; however, in large practice it 


is best not to budatthe approach of the 
dormant period for the reason that the 
buds then sprout with more difficulty 
than at other seasons, in the meantime 
being in danger of becoming callused 
over. 


For tying material, raffia, soft cotton 
string, or grafting tape is used. The 
writer has found grafting tape prefer- 
able, as it prevents the drying up of 
the bud before circulation has been 
established between scion and stock, and 
excludes all extraneous moisture, which, 
when other tying, material is used, 
frequently enters the bud and de- 


-stroys it.* 


_ If the weather is warm and the stock 
is in growing condition, the union will 


* A wax preferred by the writer in graft- 
ing or for making wax cloth is made of equal 
Other recipes 
are: rosin, 3 kilograms; beeswax, 1 kilogram; 
linseed oil, 0°5 liter; or: rosin, 2 kilograms ; 
beeswax, 1 kilogram; tallow, 0°5 kilogram. 

The wax is prepared by placing the ingredients 


in asuitable iron pot and melting them over a 


slow fire. Liquid wax may be made by melting 
1 kilogram of wax made according to the last 
recipe mentioned, and adding 0°75 liter of 
alcohol ; mix thoroughly and keep in a tightly 
corked bottle. 


The best material for grafting tape is cheap 
cotton cloth that tears easily ; tear up the cloth 
into strips 15 to 20 centimeters wide; wind the 
strip of vloth on stout iron wire until the roll is 
not more than 4 centimeters in diameter; if 
thicker the wax will penetrate with difficulty 
To prevent the cloth from being 
undone tie a string around each end of the roll. 
The weight of the wire causes the rolls to sink 
in the mixture while the cloth absorbs the wax ; 
if sticks of wood are used on which to wind the 
cloth the rolls should be weighted down. 
Place the rolls in the melted wax which will 
saturate the cloth in about fifteen minutes. 
Do not place the rolls of cloth in the mix- 
ture in a boiling state, or the cloth may ba 
burned. When ready to use unroll the cloth 


and tear it into strips about 20 millimeters 


wide, 
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take place in two weeks, sometimes 
even in a shorter period, and the buds 
are then unwrapped to below the leaf 
bud, and the top of the stock lopped 
about 7 to 10 centimeters above the bud. 
If, on examination, it is found that the 
union has not yet been formed, replace 


the wrapping for another week. It is 


important that in a vigorous and rapidly 
growing species like the avocado, the 
unwrapping and lopping be attended 
to as soon as there is a good union, 
as Otherwise the callus soon grows over 
the bud and smothers it before sprout- 
ing—one of the difficulties experienced 
by amateur operators. In order to force 
the bud to start, it is no less essential 
that all adventitious sprouts be rubbed 
off: as soon as they make their ap- 
pearance. 


After the bud has made a growth of 
15 to 20 centimeters and ripened by its 
wood the stock should be trimmed off 
by a sharp knife immediately above the 
bud. The cut should be covered with 
grafting wax or paint to prevent the 
entrance of fungi which, if this is not 
attended to, frequently enter the wound 
and destroy the bud. The fungi not 
frequently enter the stock, through the 
wound that is made at the point of 
lopping the stock, working downward 
until they destroy the bud; they are 
recognized by the brownish appearance 
of the bark and wood. The only means 


by which a budded plant attacked in 


this way may be saved is by trimming 
off the stock to the bud and covering 
the cut with grafting wax, linseed or 
paint, 


After being trimmed the plant is left 
in the pot until the wound is healed, 
when it is ready for planting in~ the 
field. If the pot-grown plants have 
been given good attention and budded 
at the proper time, the majority should 
be ready for the field a year from plant- 
ing the seed—the more precocious even 
earlier. In a well-conducted nursery all 
stocks should be budded before they 
are six months old. 


Where the plants are transferred to 
hoses before planting out this should 
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be done after the wound is fairly well 
healed up. Before taking them out of 
the ground prune off about one-third 
of the foliage. Great care should be 
exercised to prevent the roots from dry- 
ing out or from being bruised. In 
“boxing” the plants, carefully work 
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the soil in among the roots and allow — 
them to remain in as natural a position 
as possible. Water the plants thorough- 
Jy and keep them well shaded for a few 
days. When they have thoroughly es- 
tablished themselves they are ready for 
transplanting to the field. 
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THE BOTANIC GARDEN OF 
BUITENZORG, JAVA. 


(Le Jardin Botanique de Buitenzorg, 
Java).—Bulletin Agricole du Congo 
Belge, Vol. 11, No, 2, pp. 179—196. 
Bruxelles, Juin, 1911.) 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases. 
2nd Year—Numbers 8, 9, 10, 
August-September-October, 1911,) 

Four Botanic Gardens in the tropics 
are noted for their wealth in plants, the 
beauty of their arrangement, and the 
magnificence of their situation; these 
are the gardens of Rio Janeiro, Brazil; 
Peradeniya, Ceylon; Singapore in the 
Malacca promontory ; and Buitenzorg, 
Java. | 


Of these the richest is undoubtedly 
the Botanic Garden of Buitenzorg; it 
also has the largest number of labor- 
atories and experiment stations, and is 
an ideal place fur students of botany and 
agriculture, 


Moreover, Buitenzorg extends to for- 
eign students more generous and ready 
welcome than any other similar in- 
stitution ; a special laboratory is reserved 
for their use, and the library with its 
rich collection of botanical and zoological 
collections is open to them. Buitenzorg 
is especially interesting for the study of 
tropical agriculture, as this place is the 
headquarters of the technical branches 
of the Department of Agriculture ot the 
Dutch East Indies. 

Buitenzorg, called the Eden of the 
tropics, comprises the European town, the 
Governor-General’s residence, partially 
surrounded by the Botanic Garden, the 


native city,and the Chinese Kampong. It 
is enclosed by two torrential rivers, the 
Tjiliwong and the Tjisadane. Buitenzorg 
enjoys a mild climate, due not to its 
altitude, which does not exceed 265 
meters, but to frequent storms and daily 
rains. The average temperature for 
the year is 20°C. The average for 
September, the hottest month, is 25°5° C., 
and that for February, the coldest 
month, never falls below 14'°5° C, During 
the day the thermometer registers 
30°, 81° and even 33°C, during the hot 
season. The climate is very damp. It 
rains almost every day, generally- 
between 12 and4p.m., and the rain is 
often accompanied by violent storms, 
sometimes by almost uninte,rupted 
electric discharges. The total annual 
rainfall at Buitenzorg is 4,367 mm, or 
double that of the dampest regions of 
the Belgium Congo. The raintall is very 
evenly distributed, as it rains one day on 
three even in the driest season. 


Theaverage rainfall at Buitenzorg is :— 
January .. 471 mm. 25 days of rain 


February 407: 3 GRABS, sp hs o Ie 
March Ag yg ee ys yy aeons 
April 2 aaa tte?) CO aR I =P 
May BOD! Lh, RAMA a na 
June 270 a9 13 ” ” ” 
July 254 ” ll 99 ” HA 
August 226° 60H Ps. 5 5g ae 
September ... 356 5, 14 ,, 4575 
October BOT SNR Pt yh ERS 
November™..:. ‘877. 45.0 20". 35. epee 
December ... 8738 4, 22 45. ys ss a 
The first agricultural institution 


opened at Buitenzorg was an Experi- 
mental Garden, to which a botanical 
collection was annexed trom the eee 


To 1868 important ghanges were made iy ; 
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the Botanie Garden. It was quite shut 
off from the Governor’s park, to which it 
had been annexed. Besides this, Teys- 
mann opened five annexes to it in the 
mountains at different altitudes (1,050 to 
3,020 meters), so as to cultivate under 
normal conditions the plants of the 
coldest regions. In 1880 the Director, 
Prof. Treub, greatly stimulated the 
development of the scientific section of 
the work; he opened laboratories, and 
placed them at the service of toreign 
men”* of science. In short, he trans- 
formed this .Botanic Garden into an 


International Tropical Station for the 


study of botany, and it has remained 
unrivalled as such. At present, efforts 
are being made to promote the agricul- 
tural activity of the scientific staff, in 
view of the preponderating importance 
of agriculture in the economy of the 
The Botanic Garden 
occupies an area of 54 hectares (183 acres) 
which are entirely irrigated. 

Over 9,000 kinds of plants are grown 
at Buitenzorg. They are generally 
classified by families according to the 
flora of Bentham and Hooker. 

The following scientific institutions 
are connected with the Garden :— 

1. Botanical library with reading 
room, containing 25,000 vo)umes. 

2. Botanical Museum and Herbarium. 
This latter contains over 100,000 speci- 
mens, preserved in zinc receptacles, 
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3. Laboratory for agricultural che- 
mistry. 


4. Pharmacological laboratory. 


5. Agricultural and geological labora- 
tory. 

6. Laboratory for the study of agri- 
cultural plants. 


7. Laboratory for the study of Deli 
tobacco. 


8. Laboratory for the study of coffee. 


9. Laboratory for ferments and fibre 
plants. 


10. Laboratory for strangers, 

11. Botarical forestry museum. 

12. Laboratory for the study of tea. 

18. Zoological laboratory. 

14. Printing office with stsreotype 
plant. 


15. Laboratory of phytopathology. 


The experimental station at Pjikeu- 
menth must be added to this long list. 
It is of special importance for agricul- 
ture, and is about half an hour from 
Buitenzorg; the several varieties of 
colonial crops are grown there on large 
plots of land on a_ practical system. 
This station is deserving of special 
study, asiis also the School of Agricul- 
ture annexed to it since 1908, which 
receives both EKuropean and native 
students. 
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CLEAN CULTURAL PRACTICE 
METHOD FOR FIGHTING INSECT 
PESTS. 


By EpwArRD M. ERRHORN., 


(From the Hawatian Forester and Agrvi- 


culturist, Vol. [X., No, 1, January, 1912.) 


In the course of the ages through 
which our world has existed there has 
been gradually established, by the in- 


fluence of surroundings, a certain ratio 


between animals and plants. There is 
@ continuous struggle going on among 


the plants themselves as well as a 
struggle between the plants and insects. 
This has been more generally observed 
where nature’s influence has been upset, 
making surroundings as it were unna- 
tural. Extensive plantings of one plan 
or other has created abundance of food 
which very soon is eagerly sought by 
various enemies, either fungi or insects, 
and nature is unable under such condi- 
tions to hold her balance. 

From the time that man began to 
cultivate, his crops have been attacked 
by some pests, he it vegetable (fungi) 
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or animal (insect pest), and we find in 
some of the oldest books on gardening 
and entomology how the early farmer 
and horticulturist had certain remedies 
to combat the enemies of his crops with. 
Many of these were rather queer in their 
composition. I remember reading of a 
remedy which was used in the Southern 
States consisting of lime, soap and 
whisky. 


Within the last decade great strides 
have been made in fighting pests, but 
it is not my intention to-day to dwell on 
insecticides and their uses, nor on para- 
sites and predaceous enemies cf our pests, 
nor on the great benefits which have 
been derived from such methods. I am 
going to draw attention to a method 
which I am sorry to say is but little 
known in these Islands, and which, if 
taken up by the various growers, will 
do much to check the ravages now 
caused by various pests. I draw your 
attention to the practice of clean culture. 
Cleanliness on a farm, in a field, or in a 
garden means much to the crops or to 
plants and much toward the reduction 
of pests. Why? Clean culture means 
cleanliness ; the destruction of weeds, the 
removal of crop remnants as soon as the 
crop is done; picking up and destroying 
dropped fruit, removing, burning up, or 
otherwise destroying all rubbish that 
cumbers the ground. Experience has 
shown that many of our pests are pro- 
tected by these very materials which 
we should get rid of. 


Take our melon fly as an example. 
This pest has been in the Island over 
twenty years, and it is to-day one of the 
worst pests we have, It is next to 
impossible to raise cucumbers, melons or 
squash, and only by covering over these 
is the grower rewarded by being able to 
raise a few inferior melons. Why is 
this so? Anybody can go into the out- 
skirts of Honolulu and he will sometimes 
see fields of cucumbers, melons and the 
like lying above the ground, and if he 
should take the time and examine a 
few, he would find them decayed and 
alive with maggots, a large per cent. 
being those of the melon fy. What if 
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clean cultural practice were employed, at 
in gathering up and destroying of all _ 
such rotten, infested produce? Some 
time agoI cuta small piece of a water 
melon from one found in a field, and 
placed it in one of my breeding jars. 
From that piece, about 3 inches square, I 
bred 109 melon flies, not counting a large 
number of decayed flies which also issued 
from it, I have often wondered how 
many flies could have been bred from — 
the melon and how many flies would 
have bred from the field on which *were 
many hundreds of melons. Would clean 
cultural practice pay in a case like this 
one? Itsurely would, and on account 
of the habits of the insect, clean cultural 
practice would be the only profitable 
way of coping with the pest. I mention- 
ed the destruction of weeds as pertain- 
ing to clean cultural methods. Many 
fields after being planted to various 
vegetables are allowed to grow up in 
weeds, and the crops usually are of 
inferior quality. Not .only that, but 
certain pests are attracted to the weeds 
and also find good food on the growing 
zrop. After the crop is harvested the 
rubbish and weeds are usually allowed 
to remain for some time, and many 
insects collect and hibernate in the 
tangled mass, patiently waiting for 
the next planting to be made, Now that 
the Mediterranean fruit fly is with us 
we can readily see that the practice ot 
clean culture, the collecting and destroy- 
ing of all infested fruit will do much 
toward checking the pest. In fact, I 
have already met several who have 
started this method, and they have re- 
ported improvement in their crop condi- 
tions. 


In a vegetable garden not long agol 
saw a lot of old cabbage plants, the 
remnants of the crop. The heads had 
been cut out, and the stump left, and new 
growth had started, and these plants a 
were completely covered with the cab- 
bage aphis, and near by the ground had D 
been prepared for another cabbage crop. __ 
Now, if the plants had been pulled up 
and destroyed, the breeding place for 
the apis would not exist, and the newly. 


planted crop would be, practically speak- 
ing, free from the pest. 


We very often see a grower plant a 
_ piece of land which was covered with 
healthy weeds and at once start to plant 
all kinds of small crops in the field. The 
seeds sprout and suddenly disappear, 
and Mr. Grower can’t understand what 
is killing the plants. He ealls in the 
Bugman, who shows him some fine fat 
cutworms. Nature had provided a feast 
of weeds for this pest, but Mr. Grower 
destroyed the food and planted new 
food. Had he any knowledge of clean 
cultural methods, he would not have 
allowed these weeds to grow long enough 
to attract the cutworm; also,-he should 
have ploughed the weeds under several 
weeks before planting his crop, so as to 
starve the cutworm or prevent their 
development. 


No matter where we go or where we 
look, we find some cause for 
trouble with our fruits, plants or veget- 
ables. The other day a shipper received 
word from the Coast that his bananas 
had to be fumigated on account of scale 
insects. He said: ‘“‘Just think of it, 
bananas infested with scale, never heard 
of such a thing before, though that only 
_ trees could be infested with scale.” Well, 
he wanted me to go and take a look at 
the plantation. I[ told him that I knew of 


three species of scale insects infesting 


the banana plant and fruit, and that we 
would probably find the plantation 
badly infested if the scale had been 
found plentiful on thefruit. JustasI had 
expected, the plants, in fact the whole 
grove, wasina terrible condition. Old 
stumps had been left standing, the dry 
leaves were hanging over the old and 
new growth, and were all badly infested 
with scale insects, which as the leaves 
diied up, readily crawled to the new 
leaves and to the forming bunches. The 
existing condition was absolutely un- 
necessary, and the chances of re- 


establishing a clean plantation by the 


application of clean cultural methods 
should be a very easy task, but it must 
be done on a thoroughly systematized 
plan, 
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To illustrate how important clean cul- 
tural methods are, I may mention that 
the cotton growers, who, under ordinary 
conditions lose from 50% to 75% of the 
cotton crop, owing to the serious attack 
of the cotton boll worm (Celechia gossy- 
piella), can and have proved, that by 
collecting the affected bolls, or on a 
larger scale, by pruning the cotton 
plants, removing all infested bolls and 
the late stragglers which generally har- 
bour the cotton worm, the pest can be 
reduced to a very small percentage, 


Clean cultural methods, when carried 
out in conjunction with spraying, or if 
carried on where the natural enemies of 
the varicus pests abound, always show 
a decided improvement owing to the 
action of two or three factors working 
together, but clean cultural methods 
alone will do much toward a very good 
check on some of our worst pests. The 
old saying, ‘‘ An ounce of prevention is 
worth a pound of cure,” is as applicable 
to man in relation to insects or fungi 
which ivjure his crops as to other 
matters which affect his well being. 
The enterprising grower who employs 
practical methods for the control of the 
insect-pests which menace his crops has 
a distinct advantage over one who does 
not. He is enabled to obtain a good 
yield, while the careless grower only gets 
loss and disappointment. Eternal vigil- 
ance is the price of a good crop, especi- 
ally in a country where the summer sea- 
son always prevails. 


Co-operation in the control of pests is 
another feature of success and should be 
instituted on business lines. The great- 
est damage toa thrifty farmer or grower 
is very often caused by his negligent and 
indifferent neighbour. It does not seem 
just to the clean culture grower that his 
next door neighbour should be allowed to 
breed all kinds of pests which soon -find 
their way to his clean farm, and it is not 
just and should be remedied. The careless 
banana grower should not be allowed to 
produce scale infested fruit which, when 
sent to the outside market is held up, 
fumigated and condemned, and will, if 
such infested fruit is permitted to be 
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shipped, probably stop a good and pay-_ can be used to make those who do not 
ing industry. Steps should be taken to 
protect the industrious, clean culture 
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protect their own crops abate their 
nuisance, and thereby check the pro- 


practising grower by regulations which miscuous breeding of all kinds of pests. 
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PLANT POISONS. 


By JOSEPH BurtTT-DAvy, F.L.S., F.R-G.S., 
Government Botanist, Transvaal. 


(From the Agricultural Journal of the 
Union of South Africa, Vol. III., 
No. 1, January, 1912.) 

The losses among stock in South Africa 
due to poisonous plants have not received 
that attention which the subject de- 
serves, owing. to the fact that hitberto 
efforts have been largely concentrated 
upon tick-borne and other diseases due 
to parasites. Now that these parasitic 
diseases are in a measure under control, 


stock farmers are turning their attention * 


to other sources of loss among their 
flocks and herds, such as lack of winter 
feed and direct loss from eating poison- 
ous plants. The recent ravages of 
‘*gal-lamziekte” in Bechuanaland and 
the adjacent districts of the Transvaal 
-and Orange Free State, a disease which 
appears to be caused by some obscure 
poisonous plant, have brought the sub- 
ject prominently before the public. 


I do not propose to discuss gal-lam- 
ziekte in the present article, as a joint 


report on the subject by Ds. Theiler . 


and myself is in course of preparation. 
But in order to secure the intelligent 
assistance of stock farmers in clearing 
up the problems connected with poison- 
ous plants, I have prepared the follow- 
ing preliminary notes on plant poisoning. 
I shall be glad to receive from tarmers 
throughout South Africa, and especially 
in the gal-lamziekte area, specimens of 
any of the grasses, bushes, or ‘‘ weeds” 
which are eaten by stock, and of any 
plants which are suspected of being 
poisonous; these can be sent post free 
if marked ‘‘O.H.M.S.”, and addressed— 

“The Government Botanist, 

P. O. Box 434, 

Pretoria.” 


In discussing gal-lamziekte many farm- 
ers have expressed the opinion that 
the disease is caused by some poisonous 
plant. Others have thought. this im- 
probable, or even impossible, because 
of certain peculiarities connected with 
the incidence of the disease. A study 
of plant poisoning in different parts of 
the world explains some of these pe- 
culiarities, which are quite compatible 
with the known characteristics of poison- 
ing by certain plants, as can be seen 
from the following notes :— 


Season of the Y. ear.— With some poison- 
ous plants trouble is experienced mainly 
at certain seasons of the year; this is 
particularly the case with the Tulps 
(species of Homeria and Morea) and 
Slangkop (Urginea, Burkei), and usually 
also with Chailletia or Gift-blaar (Di- 


chapetalum cymosum.) In these cases. 


the reason may be traced to the fact 
that the plants in question make their 
new growth of foliage before the rains 
begin, and therefore at a time when green 
feed is scarce and stock are suffering 
from a prolonged diet of dry food. 
They pick up the poisonous foliage in 
their eagerness for something green, 
either in ignorance of its poisonous 
character, or accidentally among the 
short grass just springing. Such plants 
are usually avoided by animals accus- 
tomed to them. But with other poison- 
ous plants the case is sometimes quite 
different. 


In veterinary practice it is commonly 
recognized that a plant may be harmful 
at one time and nct at another. Itis 
well known that vegetable drugs differ 
in potency at different seasons of the 
year, the difference being, perhaps, cor- 
related with the stage of growth of the 
plant. Some are only officinal if gathered 
at a particular season or stage of de- 


velopment, That a similar difference ~ 
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< may apply to the toxicity of some plants 


is shown by Melter (1899), who records 


that his horse ate 500 lb. of dried hay 
of Passiflora incarnata without any 


injurious effect; it had been gathered 
in July when the plant had passed the 
flowering stage. In the following March, 
eight months later, the horse ate only 
25 lb. of the dried plant, which had 
been gathered for medicinal purposes 
when in flower (the condition in which 
it is most potent); this time the result 
was fatal. 


The Condition and Age of a Plant may 
effect its Toxic Properties.—The poison- 
ous principle of some plants, e.g., Coniwm 
maculatum) is volatile, and the dried 
material may be less dangerous than the 
fresh. Hay made from the sleepy grass 
ot New Mexico (Stipa Vaseyi) does. not 
appear to possess any poisonous qualities, 
although in the fresh state the plant has 
a narcotic effect on horses (Scribner, 
The young plants of Lotus ara- 
Bicus of Northern Africa are highly 
poisonous to horses, sheep, and goats, 


according to Dunstan and Henry, but 


the old, mature plants are freely used as 
a fodder by the natives. Feeding experi- 
ments with Crotolaria burkenna pro- 


‘duced noeffect when the plants were 


partially dried. This factor renders the 
investigation of the poisonous principle 
of some plants more difficult, as they 
lose a large part of the poison on being 
gathered or prepared for research. 


- Some parts of certain. plants are more 
poisonous than others. The truits of the 
Hemlock (Conium maculatum) and the 
seeds of Stramonium (Datura Stramo- 
nium), of species of Lathyrus, and of 
ether plants contain a larger proportion 
of poison than the foliage. 


The relative proportion of poison con- 
tained probably differs in individuals of 
the same species, just as there is a differ- 
ence in the flavour or sweetness of two 
fruits from the same tree, in the amount 
of latex yielded by different rubber- 
producing trees of the same species, and 
in the amount and quality of opium 


produced by the Opium-poppy under 
‘varying conditions of soil and climate. 
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Some kinds of poisonous plants are 
much more dangerovs than others, 
perhaps because more often eaten, or 
because the poisonous substance con- 
tained is more virulent, or because one 
kind contains a larger proportion than 
another. Therefore, some species act on 
the system with great rapidity, while 
the action of others is relatively slow. 


Small doses of some poisons may be 
taken with beneficial effect, when large 
doses may be fatal. Some of the most 
deadly poisons (e.g-, Belladonna, Strych- 
nine, Aconite) are valuable drugs when 
taken in official doses. It is evident, 
therefore, that a plant is not necessarily 
harmless because stock are occasionally 
seen to eat of it without injurious effect. 


The toxic properties of plants are not 
of course duein all cuses to the same 
chemical substance. It is well known 
that several toxic compounds are present 
in various plants, which differ in their 
effect on the animal system, e.g., the 
Alkaloids, nicotine, morphine, atropine, 
hyoscyamine, strychnine, and veratine; 
the Glucosides, lotusine, coronilline, and 
amygdaline; the Gluco-alkaloid solanine; 
and the Acids aconitic and hydrocyanic. 


Sometimes the same oisonis present 
in more than one speciesor genus of 
plants, ¢.g., hyoscyamine, which is 
characteristic of the Henbane (Hyoscy- 
amus niger) and atropine, characteristic 
of the Deadly nightshade (Atropa Bella- 
donna), these are both present in the 
Stramonium (Datura Stramoniwm) ; sola- 
nine occurs alike in the Black night- 
shade (Salanum nigram), the Jerusalem 
cherry (Solanum pseudocapsicum), the 
tomato (Lycopersicwm esculentum), and 
in the white sprouts and unripe tubers 
of the potato (Solanum tuberosum) when 
grown near the light. 


Similar toxie properties sometimes 
occur in many plants of the same 
jamily. The presence of poisonous alkal- 
oids, narcotics, acids or acid compounds 
is often common to and characteristic of 
many species of a genusand even of a 
family; thus Hyoscyamus, Atropa, 
Datura, and Lycopersicum, “referred to 
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above, all belong to one plant-family, 
the Solanaceze. On this account we are 
able to treat some plant families as more 
dangerous than others ; thus the Ranun- 
culaces are often acrid and poisonous; 
the Papaveracee, the tribe Cichoriaceze 
of the Compositz, and the Solanaceze 
are apt to be narcotic; the family Loga- 
niacese produces some of the most 
dangerous vegetable drugs known to us. 
On the other hand, some large families 
of plants contain no species known to be 
poisonous, ¢,g., the Cruciferee, etc. 


Not all kinds of animals equally 
affected.—_Some kinds of animals are 
poisoned by plants which are harmless 
to other kinds, e.g., Darnel seed is said 
to be poisonous to man, dogs, horses, 
and sheep, but to te wholly innocuous 
to cows, pigs, and ducks (Wood, Re- 
mington, and Sadtler). The _ well- 
known poison ivy, Rhus toxicodenron, 
of the Atlantic Coast of North America, 
and the Poison-oak, Rhus diversiloba, 
of the Pacific Coast, are very poisonous 
to man, but are greedily eaten in quan- 
tity by horses with no ill-effect. Morris 
(1896) states that Leucena glauca is 
greedily eaten by cattle, sheep, and 
goats without ill-effect, though very 
injurious to horses, mules, donkeys, and 
pigs. Dr. Watkins Pitchford suggests 
that probably all plants which are 
poisonous to animals are also poisonous 
to man. 


Not all Individuals equally Suscep- 
tible.—Nor are all individuals of the 
same animal species equally susceptible 
to certain poisons. In California some 
people are immune against poisoning by 
Rhus diversiloba; most persons are only 
slightly inconvenienced, some are made 
seriously ill, and a few have been killed 
by it. Chestnut (1898) reports that Rhus 
toxicodendron, of the Eastern United 
States, acts in the same way, and he 
further states that this variability is 
not confined to poisons acting exter- 
nally. \ 


Susceptibility may be increased by IIl- 
health or Poverty of Condition.—The con- 
dition, age, or state of health of the 
animal sometimes has an influence on 
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its susceptibility to certain poison, or 
to the quantity which may be consumed 
without serious effect. Wilcox (1901) 
reports that sapotoxin, a poisonous 
substance found in many plants, is far 
more isjurious when the alimentry tract 
is ulcerated than when it is healthy. — 


Acquired Craving.—In thecase of some 
poisonous plants animals which taste 
them develop a morbid craving which, 
when once acquired, can scarcely be 
overcome. This is true of Astragalus 
Hornii and other ‘‘ Loco-weeds” of the 
Western United States. Maiden (1911) 
reports a similar result from eating the 
Australian ‘‘Indigo Plant,” Swainsona 
galegifolia. Chestnut (1898) finds that in 
the Southern United States stock usually 
avoid Helenium autumnale, but some- 
times develop a taste for the plant and 
are killed quickly by eating it in large 
quantity. The seeds of the common 
Boer pumpkin of South Africa, if eaten 
freely by poultry or ostriches, are said 
to make the birds “‘crazy” and to pro- 
duce temporary paralysis; it is also 
said that ‘‘once they acquire the bad 
habit of eating the pips it is difficult to 
break them of it.” This craving may 
be developed to such an extent that. 
animals ignore their proper food, and, 
instead of grazing quietly, spend their 
time hunting over the camps in search 
of individuals of the particular plant 
they have learned to like, even digging 
up the roots to satisfy their craving, 
with the result that they become ema- 
ciated from lack of sufficient food. This 
taste is an acquired one, and does not 
necessarily affect all the animals in a 
herd or flock. Certain animals on one 
side of a fence may acquire it, while — 
those on the other side may not. It is 
well known that animals have their 
particular friendships, and that some of 
them generally graze together, especially 
if they belong to the same family. If 
one member of such grazing group 
acquires the taste for a certain poisonous 
plant, it is likely that the other members 
will learn to eat it also. 


These facts must explain the ‘‘ spread” 
of a disease caused by poisoning to 
farms which were hitherto supposed to 
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be Gildan: Farmers who have a herd 


affected with a disease which is not 
contagious sometimes move to supposed 
clean farms, either hiring the grazing 
or selling the herds outright. If some 
of these animals have acquired the taste 
for the particular plant they will hunt 
for it, and if they find it in sufficient 
quantity will eat of it and become 
affected; in this way the disease may 
** spread.” 


This abnormal craving may be acquired 
through scarcity of feed in winter or 
early spring, which causes the animals 
to eat anything green. If they are 
moved to a farm where the feed has 
not been eaten down closely, they are 
likely to find enough of their normal 
food to make it unnecessary to resort 
to the dangerous species, and so the 
losses may be checked for a certain time, 
only to recommence, however, when 
the veld is eaten down. In such cases 
an obvious method of treatment is the 
provision of an adequate supply of palat- 
able winter feed such as Tetf hay. This 
would act as a preventive, but not as 
a remedy for cases where the poison 
has already been taken into the system. 


A Distaste may also be Acquired.—It is 
commonly stated by men who are much 
with stock in South Africa that animals 
learn to know and to avoid poisonous 
plants. Certain itis that stock brought 
up ona farm where Tulp abounds will 
feed among it constantly and with 
impunity, often without the loss of a 


single head, while strange animals, from | 


places where it does not grow, will eat 
of it, and die if not carefully watched 
and treated. Experiments carried out 
by our Veterinary Division tend to con- 
firm this view; G. V. S. Dunphy (1906) 
notes that sheep and goats which had 
once been poisoned with Dichapetalum 
and had recovered from the effects 
seemed to show a great dislike for the 
leaves. In a test with Yellow Tulp 
(Homeria pallida) Doctor Theiler was 
unable to induce a hungry ox which had 
been starved for thirty-six hours to eat 
Tulp even when chopped and well mixed 


- with hay. 


Live Stock, 


Small amounts of Foison may some- 
times be taken with Impunity.—It does 
not necessarily tollow that a plant is 
harmless because stock are occasionally 
seen to eat of it without injurious effect, 
for large doses may be fatal. Some 
deadly poisons (é-g., Strychnine, Bella- 
donna and Aconite) are valuable drugs 
when taken in official doses, 


Many stock farmers of the Transvaal 
are firmly convinced that the converse is 
also true, and are prone to give decoc- 
tions of Tulp or Gift-blaar torender their 
cattle and horses immune, 


Classification.— Vegetable poisons may 
be grouped as follows, if we adopt 
Kobert’s classification of poisonous 
substances :— 


1. Irritants which cause gross anato- 
mical changes of the organs, eg., croton 
oil and savin. 


2. Blood poisons— 


(a) which interfere with the circulation 
in a purely physical manner, @,9., 
ricin and abrin ; 


(b) which dissolve the red corpuscles, 
é.g., the saponins ; 


(e) which, with or without primary 
solution of the red blood cor- 
puscles, produce in the blood me- 
themoglobin, e.g., picric acid ; 


(d) which have a peculiar action on the 
colouring matter of the blood or on 
its decomposition products, e.g., 
hydric cyanid. 


3. Poisons which kill without the 
production of grossanatomical change— 


(a) which affect the cerebro-spinal 
system, é.g., strychnine morphine, 
coniin, curarine, atropine, stro- 
phine, aconitine, ete, ; 


(b) which effect the heart, e.g., digitalin, 
helleborin, muscarin, 


(Io be continued.) 


SCIENTIFIC AGRIGULTURE. 


ON THE EFFECT OF SHADE IN 
CACAO CULTIVATION. 


By R. H. Lock; sc.p. 


(From Circulars and Agricultural 
Journals of the Royal Botanic Gardens, 
Peradeniya, Vol. VI,, No. 9.) 


In a _ recently published Circular * 
certain views were expressed by the pre- 
sent writer on the importance of the 
proper treatment of shade in Cacao 
Plantations. The conclusion was drawn 
from more or less general observations 
that the planting up of shade trees and 
the cutting out of excessive shade have 
afar greater effect upon the crop than 
any amount of manuring whether with 
artificial fertilizers or with cattle manure. 
Figures were published which showed in 
the opinion of the writer that no defin- 
ite distinction could be drawn between 
the behaviour of twentyfive different 
plots, covering an area of 22 acres, some 
of which had been left unmanured for 
the previous eight years, whilst others 
had been treated with large quantities of 
different specified fertilizers. It is the 
object of the present note to communi- 
cate certain definite figures which have 
a direct bearing upon the question of 
the treatment of shade, 


The positions of the different groups 
of plots here described are shown in the 
accompanying plan. 

The mauured plots, described at iength 
in Circular No. 4 of the current volume, 
bear the following numbers: 3-9, 94-96, 
98-101 and 107-111. They occupy alto- 
gether 19 acres. These plots have been 
treated regularly with various fertilizers 
since 1903. We will refer in future to 
the whole group of manured plots as 
group A. 

The planshows that the following eight 
plots, land 2, 10 and 112-116, each an 
acre in extent, are situated in close 
proximity to group A, Speaking in 
general terms they are closely similar to 


* Report on Experiments in Manuring Old 
Cacao, Circular Vol. VI., No. 4, October, 1911, 


the plots of group A both in respect of 
the varieties of cacao which occupy 
them and in the nature of their soil. 
They have, however, the advantage of 
possessing a somewhat larger proportion 
of good Forastero trees as compared 
with trees of the Old Red variety, and it 


is believed that plots1 and 2 received 


cousiderable quantities of cattle manure 
prior to 1902; when the estate was taken 
over by Government. Since 1902 the 
treatment of these plots has been pre- 
cisely the same as that of, the manured 
plots, except for the fact that they have 
received no fertilizers of any kind. We 
will call this group of 
plets B. 


We may further describe plots A and 
B as being situated on the near side of 
the paddy-field which divides the Experi- 
ment Station into approximately equal 
portions. 


On the further side of the paddy-field 
there is a block of 42 acces (plots 11-52) 
which was occupied by old cacao in 1908. 
Subsequently certain of these plots were 
cleared in order to make room for 
other products, as follows :—Plots 24 and 
25 in 1905, plots 1land 12 in 1908, and 
plots 18-23 in 1911. The area described 
was thus reduced in 1911 to 27 acres. It 
should be pointed out that the plots 
cleared were among the poorest yielders 
of the group in question, a circumstance 
which adds additional weight to the 
argument which follows. We may call 
the group of plots on the far side of the 
paddy-field group C, 


Group C consists of very much poorer 


cacao than groups Aand B. It includes 
a considerably higher proportion of the 
old Red variety, and it is interplauted 
with coconuts to an extent which must 
have had a material effect upon the crop 


of cacao produced. Groups A and B 


also bear a small number of coconut 
trees, but not so many as group C. The 
number of coconuts has remained con- 


stant on all three plots throughout the | 
experiments, and their presence does not 


unmanured ~ 
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appear to affect the argument which 
follows, though doubtless reducing the 
possible crop of cacao on different plots 
by different amounts. 

We come now to the question of the 
treatment of shade on the different 
groups of plots. At the beginning of 
1902 the whole estate was simply a jungle 
of Albizzias, Dadaps and Arecanuts, 
besides coconuts and other trees, beneath 
which the cacao, which suffered severely 
from canker, produced an almost neglig- 
able crop. Clearing operations’ were 
vigorously prosecuted during 1902 and 
1903, with the result that groups A and 
B were practically cleared of excess 
shade by the end of 1902, and group C 
by the end of 1903. Treatment of canker 
by excision and spraying was also under- 
taken on all three groups. 


As regards the further treatment of 
shade, the following statement quoted 
from my earlier Circular applies to 
groups A and B equally, but not to 
group C. ‘In 1904 dadaps (Hrythrina 
lithosperma) were planted over the 
whole area at the rate of 300—400 to the 
acre. These should have been kept 
closely lopped, but were allowed to 
get out of hand and to become closely 
crowded in 1906. With this-fact the 
comparatively poor crop of 1906-07 may 
perhaps be associated. During 1907 the 
greater number of the dadaps were 
cut down, leaving only 30-40 per acre 
for purposes of shade. The crop for 1908- 
09 was the second best on record. The 
same dadaps have continued to stand up 
to the present date as a source of lofty 
and even shade.” 

On group C dadaps were similarly 
planted at the rate of 300-400 per acre in 
1904-05, all such operations being per- 
formed somewhat later on group C than 
on groups A and B, None of the 


' dadaps planted were ever felled, with 


the result that a condition of excessive 
shade prevailed from 1908 onwards. By 
1910.the dadaps themselves began to 
suffer from close planting, and both 
dadaps and cacao are now in a miserable 
condition. 

The average crops per acre from groups 
A, B, and C., over a series of years are 
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shown inthe accompanying table, and 
the variations in crop are also shown 
graphically in the accompanying dia- 
gram. Itis obvious that the curves re- 
presenting the crops from groups A and 
Bare closely similar, and we may con- 
sider these first, reserving group C for 
later discussion, 


The initial condition of the unmanured 
plots B was distinctly superior to that 
of the manured plots A as shown by 
the crops for 1908. By 1904, however, 
this difference was obliterated, and in 
1905-06 the manured plots yielded an 
appreciably higher crop than the un- 
manured. Subsequent to 1906 the aver- 
age crop from the manured plots fell 
below that of the numanured plots by 
an amount nearly equal to the difference 
in 1903, and the superiority of the un- 
manured plots has since been maintained 
to about the same extent. The natural 
conclusion is that the manures applied 
during the first three years of the ex- 
periment had a beneficial effect upon the 
crop, but that after this the addition of 
still more manure was useless or even 
prejudical so far as the yield is concern- 
ed. Itis clear, however, from the dia- 
gram that the main variations in the 
crop both from group A and from group 
B are due to some other cause. 


Over Ceylon generally the crop of 
cacao gathered in 1906-07 and exported 
in 1907 was the largest ever recorded. 
On groups A. and B. at the Experiment 
Station the crop showed a very marked 
falling off, The only condition to which 
this falling off can be attributed is the 
dense condition of shade which was then 
beginning to prevail. 


In 1907-08 the general Ceylon crop fell 
off greatly, but the crop gathered on 
groups A and B at the Hxperiment 
Station showed a marked increase. The 
shade was reduced to normal proportions 
early in 1907, so that the cacao had the 
benefit of increased air and light during 
the whole of this crop season. 


From 1908 onwards the shade on these 
plots was kept in a normal condition, 
and the variations in the crop obtained 
from groups A and 5B are found to 
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agree with the variations in the Ceylon 
crop generally. Thus there was an in- 
crease in 1908-09, and a falling off in 
1909-10, which continued in 1910-11. 


On group C the heavy shade once 
planted was never cleared. The most 
notable difference between curve C and 
curves A and B is the failure of the 
cacao on group C to respond with the 
increased crop to the good seasonal con- 
ditions which evidently prevailed in 
1908-09. Itis clearly impossible to attri- 
bute the decreased crop produced during 
the last-named season to the want of 
manure, because the unmanured group 
B. showed just as great an increase in 
crop in 1908-09 as did the manured 
group A. The falling off can only be 
attributed to excessive shade. The 
effect of this shade appears later in 
the case of group C than in that of 
the other two groups, partly because 
the dadaps were planted later, and partly 
because they grew more slowly, doubt- 
less owing to the fact that much of the 
available space was already occupied by 
coconuts. It will be seen that the last 
state of these plots was even worse than 
.the first. 


To sum up. We have a steady in- 
crease in crop from 19038 to 1906 on all 
three groups of plots, associated with 
the clearance of excessive shade in 1902 
and the planting up of dadaps in 1904-95. 
The increase is more marked on the 
manuured than on the unmanured plots. 
Associated with excessive density of 
shade we have a marked falling off in 
crop ingroups A and B in1906-07., This 
was followed by an increase in 1907-08 
after the excessive shade had been 
cleared. During this period the crop 
on group C remained nearly constant, 
a circumstance which may be associated 
with the later planting and slower 
growth of the shade trees. By 1908 the 
shade on these plots too became ex- 
cessive, and the crop fell off accordingly, 
until at the end of the period of experi- 
ment the condition and crop of these 
plots was as bad as at the beginning. 
Finally from 1908 to 1911 normal con- 
ditions of shade prevailed on groups A 
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and B, and during this period the vari- 


ations in the crop from these plots agreed 
with those of the crop on Ceylon Es- 
tates generally. Ido not think that 
any experiment could have been devised 
which would have demonstrated the 
effect of shade on the crop of cacao more 
conclusively. Considering the crops on 
the Experiment Station by themselves, 
the only result which could possibly 
be thought discrepant is the increase 
in crop which occurred during the 
season 1907-08, and immediately fol- 
lowed the clearing of excessive shade, 
is itself followed by a still greater 
increase in 1908-09. But if we take 
into account the exports of cacao 
from Ceylon as a whole, it appears 
that the season 1908-09 was a better 
one for cacao than the season 1907-08, 
a fact which sufficiently explains the 
further increase of crop. 


Explanation of Diagram. 


The double line shows the average 
annual crop per acre from the group of 
manured plots A. The crop seasons are 
marked at the bottom of the diagram, 
and the actual number of good pods 
obtained per acre is shown in the column, 
at the left. 


The two unbroken lines shows simil- 
arly the average annual crop from the 
two groups of unmanured plots B and C. 


The broken line shows the export of 
cured cacao from Ceylon. The export 
is in each case that for the second year of 
the two recorded at the foot of the 
diagram. The amount in ecwts. is ta be 
found by multiplying the figures in the 
column at the left by 10. Thus the ex- 
port for 1907 was 92,500 ewts. This 


amount probably represents approxim- — 


ately the crop for the season 1906-07. 


The crop figures for the Experiment — 


Station from 1905 onwards are given for 
the season July to June, 
the seasozval crop are not available 


before 1905. For 1903 and 1904 therefore 


the crop shown is that from January 


to December as given in the Controller’s 
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| Dadaps cut in Dadaps not cutin 
1907. 


ra (iN 1907, 

19acres S8acres Unman- 

manured. unmanured. ured. 
1903 2,330 3,880 1,327 
1904 5,245 5,173 2,426 
1905-1906 9,582 8,644 4,180 
1906-1907 4,742 6,344 3,410 
1907-1908 5,933 7,655 4,199 
1908-1909 7,991 10,259 3,238 
1909-1910 7,081 7,645 1,803 
1910-1911 5,622 6,729 1,405 


THE PRINCIPLES OF PADDY 
MANURING. 


By W. H. HARRISON, 
Agricultural Chemist. 


(Continued from page 743.) 
Part II. 
(From the Department of Agriculture, 
Madras, Vol. III., Bulletin No. 68.) 


Having now briefly summarized the 


conditions peculiar to paddy cultivation, 


and their effect on the question of 
manuring that crop, it becomes neces- 
sary to review the manures available in 
Southern India for this purpose, and to 
discuss briefly their utility. For this 
purpose the manures may be classed as 
follows :— 


1. Bulky Organic Manures.--This class 


includes most of the popular manures 
for paddy, e.g., green manures, poonacs, 
farmyard manures, fish manures, etc., 
and all of them are characterized by the 
large proportion of organic matter they 
contain, and, as decomposition must take 
place before either humus is formed, or 
the manurial ingredients become avail- 
able as plant food, it is necessary 
to apply them before transplanting. 
The rate of decomposition of these 
manures is, however, very rapid under 
the conditions mostly obtaining under 


_ paddy cultivation, and within less than 


one month it has proceeded far enough 


5 _to be of benefit to the young plants, and 
consequently there is usually no neces- 


sity to apply these manures more than 


One month previous to the time of trans- 


planting. On the other hand, if applied 


only very shortly before transplanting, 


‘whereas 
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the manure is not sufficiently decom- 
posed to be of much value to the plants, 
aud in addition actual harm may occur 
owing tothe products of decomposition 
seriously affecting the growth of the crop. 


* Wherever the local conditions render 
it possible to grow acrop previous to a 
paddy crop, manuring by means of a 
green-manure crop may be carried out. 
Such crops as Sesbania aculeata (daincha), 
Crotalaria juncea (sunn-hemp), Tephrosia 
purpurea (wild indigo), Phaseolus mungo 
(green gram), etc., through the agency 
of peculiar bacteria which live on their 
roots possess the power of assimilating 
the free nitrogen of the atmosphere and 
storing it up in their tissues. On plough- 
ing these crops into the soil decomposi- 
tion takes place, and the nitrogen they 
have absorbed becomes available for the 
next crop. In other words, through 
their use the cultivator has the power 
of obtaining the usually expensive nitro- 
gen at a very low cost, and consequently 
green-manuring must not be despised, 
The nitrogen supplied to a crop by 
means of poonacs costs from As. 8to 84 
per lb., that supplied by means of arti- 
ficial manures costs about As. 10 per lb., 
the nitrogen supplied by a 
green-manure crop is obtained merely at 
the cost of ordinary cultivation charges, 
and may be put down asa maximum of 
one anna per lb., and usually the actual 
figure is much less than this. 


Under favourable conditions, daincha 
will grow to a height of over 8 feet, and 
enough can be grown on one acre to 
supply sufficient nitrogen to manure 
about four acrés of paddy. Sunn-hemp 
being asmaller growing plant will not 


' yield so much green-manure, but even 


in this case the produce of one acre will 
answer for over two acres of paddy, 
Wild indigo and the grams arein com- 
parison to the above only dwarf plants, 
theamount obtained from an acre should, 
unless the crop is very heavy, be applied 
to the land on which it is grown, 


With regard to green-manures, it must 
be borne in mind that the potash and 
phosphorie acid they contain is obtained: 
from the soil on which they are grown, 
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and in consequence no enrichment of 
the land in this respect is obtained. All 
that happens is that the potash and 
phosphoric acid presentin the soil is 
taken up by the green manure crops and 


again returned to the land, butin a. 


condition to be readily absorbed by the 
main crop which follows. Now ‘as the 
practice of green-manuring leads to 
heavier paddy crops, it follows that ulti- 
mately more potash and phosphoric acid 
is removed from the soil than would 
otherwise be the case, and the land in 
consequence will all the sooner be im- 
poverished with regard to these two 
manurial ingredients. Provision must, 
therefore, be made to supply these ingre- 
dients to the land in the course of 
time, and this is done best by occasionally 
dressing the soil with such manures 
as super and bone-meal which are very 
rich in phosphoric acid, and more ocea- 
sionally still with wood-ashes, sulphate 
of potash, etc., manures which are rich 
in potash. The point to be remembered 
is this, that green-manures are not com- 
plete manures, as they bring only nitro- 
gen and humus to the soil. 


Green-leaf manures, 7%.¢., leaf and 
branches cut off from plants growing 
on waste ground or forests and puddled 
into the soil have practically the same 
effect as green-manure crops, but they 
differ from the latter in so much as they 
supply potash and phosphoric acid in 
addition to nitrogen. They are ccmplete 
manures, and from this point of view are 
to be preferred to green-manure crops if 
they can be obtained cheaply in the 
requisite quantity. Unless, however, 
they can be obtained locally at a very 
cheap rate, and in the requisite quantity 
it will be found more economical to util- 
ize green manures crops grown on the 
land itself suppiemented by a compar- 
atively small annual dressing of super- 
phosphate or bone-meal. 


Comparative tests with green-manure 
have been carried out at Coimbatore, 
with the result that green-leaf manure 
gave a yield of 4,490 lbs. of paddy and 
5,811 lbs. of straw per acre, whereas the 
same weight of daincha (grown on the 
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er 


lbs. straw. The difference between the 


yields of paddy in the two cases is not 
D 
tained, but such asitisit is due to the 


great, considering the large yields ob- 


extra potash and _ phosphoric acid 
brought to the soil with the green leaves, 
for when super is used in conjuac- 
tion with a green-manure, the yields ob- 
tained often exceed that obtained when 
green-leaf manure is used. Compared 
with the yields from plots receivirg no 
manure which gave only 3,392 lbs. of 
paddy and 3,124 lbs. 
ciency of green manures and green leat 
manures is undoubted. 


Poonaecs and fish manures are also 


of straw, the effi- . 
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ground) gave 4,000 lbs. paddy and 4, 400. 


bulky organic manures which can be > 


utilized with advantage where they are 
obtainable at a cheap rate. They con- 
tain a much larger portion of nitrogen 
and other manurial ingredients than 
green manures, and consequently can 
be used in much less quantity. Thus 
in an experiment carried out on the 
Coimbatore Farm to compare the relat- 
ive values of these bulky 
manures, 4,000 Ibs. of green leaves yielded 
a profit of Rs. 120 per acre, 4,000 Ibs. 
of wild indigo Rs. 98, 400 lbs. of white 
castor poonac Rs, 109, 500 lbs. of black 
castor poonac Rs. 104, and 560 lbs, of fish 
manure gave Rs. 114. 


Poonacs are complete manures, and 
there is generally little necessity to use 
any other manure in conjunction with. 


them unless it is~a superior bone-meal 


to increase the proportion of phosphoric 
acid put on the land. This mixture is 


organic © 


generally very effective in increasing © 


the yield of paddy, and the cost of the \ 


super needed for the purpose is com- — 


paratively small. 
fish manure is nota complete manure, 


On the other hand, — 


as it is practically devoid of potash, and — 


in consequence wherever the soil is 
deficient in that ingredient, a mixture 


of sulphate of potash or wood ashes ~ 


is 


¥ 


= 


with fish manure can be used with ad- — 


vantage. The use of this mixture, how- 
ever, should only be attempted after a 


small trial has given successful results, — 


as not only is the potash expensive, 


an 
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is very deficient in potash, 


that reducing the profits, but unless 


there is actual need for it the tendency 
is to reduce the yields given when com- 
pared to fish manure alone. Thus the 
use of 560 lbs. of fish manure and 56 lbs. 
of sulphate of potash resulted in a net 
profit of only Rs. 82 as against a profit 
of Rs. 114 with fish manure alone. On 
the other hand, with one experiment in 
the Kistna delta, potash gave an actual 
increase in the profit obtained. 

_2. Manures obtained from Bones, the 
chief of which are bone-meal and bone 
superphosphate, can urder certain cir- 
cumstances be used with advantage in 
manuring paddy.. Bone meal is ex- 
ceedingly rich in phosphoric acid, and 
as a rule contains a fair proportion of 
nitrogen, and at the same time it under- 
goes rapid decomposition in paddy soil, 
and its manurial ingredients are thus 
quickly made available for plant food. 
To a certain extent, therefore, it con- 
forms to the principles laid down on the 
first. part of this article, but the amount 


of humus it can yield is exceedingly small, 


and the best effects are produced when 


it is used in conjunction with a manure 


containing large quantities of organic 
matter, particularly with green-manures, 
In this case, the substances produced by 
the decomposition of the green manure 
assist the solution of the phosphoric 


acid of the bones, and thus make the. 


latter much more available for the plant 
than would otherwise be the case. The 
same strictures which apply to the use 
of potash manures with fish manures 
apply also in this case. Unless the soil 
recourse 
should not be had to this ingredient 
owing to its tendency to reduce the 
yields and profits. Thus at Coimbatore 
5€0 lbs. of bone-meal yielded a net profit 
of Rs, 112 per acre, whereas the same 
quantity to which 56 lbs. of potassium 
sulphate were added only gave Rs. 79. 


Bone superphosphate is obtained by 
treating bones with sulphuric acid, by 
which the phosphoric acid is made solu- 
ble, and when added toa soil is at once 


- available asa plant food. This manure 
is therefore a ‘‘quick-acting manure,” 


and its effect is best seen when given in 
5b 
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the form of dressing to crops already in 
the ground. Usually it contains some 
nitrogen in addition to the phosphoric 
acid, but its value is mainly dependent 
upon the amount of the latter ingredient 
present, and consequently with soils poor 
in humus, such as are general in Southern 
India, it is best used in conjuction with 
the bulky organic manures. Thus at 
Coimbatore, land manured solely with 
a green-manure crop grown on the land 
itself gave 2,814 lbs. of paddy and 2,691 
lbs. of straw, whereas similar lands 
manured with the same green-manure 
crop plus 112 lbs. of superphosphate 
gave 3,733 lbs. of paddy and 4,043 lbs. of 
straw. The conclusion in the case is 
obvious, especially when it is noted that 
the large increase was due to an amount 
of super, valued at less than Rs. 3. 


It must also be pointed out that the 
use of comparatively large dressings of 
super does not yield a commensurable 
increase in the crop obtained, so that, 
except under exceptionable circum- 
stances, a dressing of 112 lbs. of super 
to the acre is the maximum necessary. 


3. The Mineral and Artificial Man- 
ures.—These manures which include 
superphosphate, ammonium sulphate 
and saltpetre are with the exception 
of the last not of great importance to 
the ryot owing to their comparative 
searcity and high price. Saltpetre is 
produced locally in large quantities, and 
as it contains both potash and nitrogen, 
it is under certain conditions of cultiv- 
ation a good manure, but the nitrogen 
being present in the form of nitrate, it 
is as was shown at an earlier stage not 
suited for paddy manurihg, 


Ammonium sulphate is only produced 
in India to a very limited extent, and 
is mainly imported from Europe, so that 
although it is a quick-acting manure and 
quite suited to paddy cultivation, the 
cost of the nitrogen is so great that at 
present it may- be left out of account by 
the rvyot. 


Superphosphate is prepared from 
mineral phosphates in exactly the same 
way that bone superphosphate is pre- 
pared from bones, and consequently 
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almost all that has been written regard- 
ing the latter applies to this substance 
also. It must, however, be remembered 
that unlike bone super it contains no 
nitrogen, Another phosphatic manure is 
basic slag, and probably with a develop- 
ment of the steel trade in this country, 
it may become readily accessible to the 
cultivator. At present, however, it may 
be left out of account. 


Lately, two artificial manures have 
been introduced in Southern India, name- 
ly, Calcium nitrate and Cyanamide, and 
it is probable that in the near future they 
will be manufactured in this country. 
Of the two. so far as paddy cultivation 
is concerned, calcium nitrate is of little 
use, but Cyanamide may possibly find 
an application as it yields ammonia in 
the soil, and in consequence could be 
used to enrich the nitrogen content of 
low grade poonacs, ete. Experiments 
are now being carried out with this 
substance at Coimbatore. 


All of these artificial manures, it must 
be pointed out, do not fulfil the first 
condition laid down with regard to 
paddy manuring, z.e., to supply organic 
matter to the soil, and consequently 
although they can be used either alone 
or in suitable admixture with one 
another, the best results are obtained 
when they are used in conjunction with 
bulky organic manures. An exception 
may, however, often be made in the case 
of superphosphates, for when the soil is 


poor in phosphoric acid, a dressing of . 


the substance has often yielded remark- 
ably good crops, but even here it will be 
necessary sooner or later to supply 
organic matter if the enchanced rate of 
cropping is to be maintained. 


In concluding this section it must be 
stated that many of the yields which 
have been quoted were not obtained the 
first year after applying the various 
manures. In reality the yields obtained 
have gradually increased with each 
annual application of manure, so that a 
permanent enrichment of the soil has 
taken place. Thus, when green-manure 
was first applied to a plot of paddy land 
on the Central Farm, a yield of only 
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2,400 lbs. of addy per acre was obtained, 
but the next season yielded 3,500 Ibs., and 
now after being annually manured for 
four years the yield is 3,900 lbs. Most of 
the other experimental plots show the 
same increasing outturn, and in one case 
the yield now obtained is 4,500 lbs. This 
result is most important as showing the 
possibility of producing a greatly in- 
creased fertility in paddy soils, but to 
obtain such results careful and system- 
atic manuring is required. Spasmodic 
manuring at intervals of a series of 
seasons cannot bring this about and will 
only lead to acomparatively insignificant 
increase in the average fertility of the 
soil. 


THE SUBSTITUTION OF BASES IN 
PLANT NUTRITION. 


From the Agricultural News, Vol. X., 
No. 252. December 28, 1911.) 


This interesting subject has received 
attention in a recently issued Journal, 
in the shape of a translation of a paper 
read before La Societe Centrale d Agri- 
culture de’ Belgique, and ‘appearing in 
the number of the journal of that Society 


for May 7, 1911. Investigations in re- 


gard to the matter have been carried 
out over a period of many years, and 
it will be well at the present time to 
draw attention to some of the more 
important results that have been ob- 
tained, employing for the purpose the 
information presented in the paper just 
mentioned. 


The British Association for the Ad- 
vancement of Science, at the meeting 
in Liverpool in 1837, requested that a 
review should be made by Liebig and 
Dumas of the state of the knowledge, 
at the time, of organic chemistry. 
result was the preparation, by Liebig, 
of his Treatise on Organic Chemistry, 
in relation to agriculture and physiology. — 


It was pointed out in the memoir 


> 


The 


> 


that the bases most usually met with ~ 
in plants are potash, soda, lime and ~ 
magnesia, and that these are capable 


of replacing one another, in chemical — 


’ 


compounds, in amounts that are con- ~ 


\ 
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‘stant, and are known as equivalent 


_ gions in which assimilation 


quantities, As these quantities are dif- 
ferent in the case of each element, it 
follows that, when one of them is sub- 
stituted by another, in a salt, there 


must be a change from the absolute 


weight of the old compound to that of 
the new. 

Plants, again, all contain organic acids, 
which vary in nature in the different 
kinds. These are necessary, in order 
that the life-processes of the plant shall 
continue. They usually exist combined 
with one or more of the bases, acts as 
a stimulus to the formation of the 
organic acids, and this matter receives 
support from the observation of de 
Saussure, to the effect that the bases 
are found in greatest quantity in those 
parts of the plant nearest to the re- 
is taking 
place; thus the leaves contain propor- 
tionately more ash than the branches, 
and the latter more ash than the trunk. 


Liebig stated further that it is not 
likely that a plant, under normal con- 
ditions, produces a much greater quan- 
tity of any given acid than it requires 
for the existence; it is also to be ex- 
pected that the amount of alkaline base 
in a plant will: always remain the 
same, no matter in what kind of soil 
it is growing. It was explained by Liebig 
that any deficiency in regard to one 
base would be supplied by the substi- 
tution of an equivalent amount of 
another base. It results from this cir- 
cumstance that, as the weights of the 
base vary, the absolute weight of the 
ash must differ according to the kind 
of substitution in the compounds which 
it contains. Another conclusion reached 
by Liebig, which is pertinent to the 
matter under discussion, was that, even 
where plants have been grown in soils 
containing very different proportions 
of lime magnesia and potash, the equi- 
valent amount of these bases, expressed 
in terms of oxygen, is the same, within 


reasonable limits, for similar quantities 


of wood and of the ash. 
The results of the work Liebig and 


others were expressed more clearly by 
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Champion and Pellet, and their state 
ments virtually corresponded with what 
has just been put forward. In regard to 
the interchange-ability of the bases, the 
author of the paper mentioned at the 
head of this article agrees that this 
exists, but draws attention to the pre- 
sence of limits to the extent to which 
any one base may be excluded by the 
substitution of one or more that are 
different. When this critical point is 
passed, the plant ceases to develop 
favourably; this fact is supported by 
the work and opinion of Loew in Japan, 
Bernardini, and May at Washington. 
Claassen has also reached the same con- 
clusion, as the result of investigations 
with sugar beets, and Pellet has shown 
that the heart rot of the beet is most 
prevalent in soils possessing an undue 
proportion of potash and a deficiency of 
magnesia, Further Marchal, of Gem- 
bloux, has proved that the formation of 
nodules on the roots of leguminous 
plants receives interference from an 
excess of potash in the soil, and that the 
development of the plants themselves is 
adversely affected;so that the ultimate 
effects are lessened yields, with the 
minimum fixation of atmospheric nitro- 
gen. Lastly, other investigators have 
made the observation, in the case of 
certain plants, that an excess of potash 
produces decay ; and that if some of the 
potash is replaced by other bases, as for 
example magnesia, the plants can be 
made to revive and resume normal 
growth. 

Sufficient has been said to indicate 
that much harm is likely to arise through 
the absorption of an undue proportion 
of potash by plants. The condition may 
bring about large changes in the nature 
of the crops; and it certainly causes a 
diminution in the power of plants to 
assimilate nitrogen, so that from a prac- 
tical point of view a waste takes place of 
this important and comparatively ex- 
pensive item of plant food. From the 
point of view of economy the matter is 
affected in another way, Next to nitro- 
gen, potash is the most costly element 
that has to be supplied to plants; thus 
its supply in excess leads to waste on thig 
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account alone. There is the future con- 
sideration that the fact of the presence 
of an undue amount of potash causes the 
assimilation of other bases to be defi- 
cient, and the plant is accordingly 
deprived of the means by which the 
important and useful anatomical and 
physiological changes that are depen- 
dent on them may be brought about. 


The conclusions reached in the article 
under review are that, firstly, since lime, 
soda and magnesia cost nine-tenths less 
than potash, practical field experiments 
should be made in order to determine 
how far these bases may be substituted 
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be ascertained the best proportions of 
lime, magnesia and sulphate of potash, 
for the development of legumes and all 
other plants, as well asthe extent to 
which, when these proportions {are 
assured, nitrogen should be added to the 
soil ; thirdly for different soils, the effects 
on the soil of potash; and of lime and 
magnesia, should be investigated. 

It is evident that the proper carrying 
out of such work should do much toward 
the devising of methods of manurial 
treatment that will contribute to the 
realization of maximum returns with 
minimum expenditure. 


AGRICULTURAL FINANCE AND CO-OPERATION. 


THE MORAL INFLUENCE OF CO- 
OPERATIVE CREDIT. 


(From the Indian Agriculturist Vol. 
XXXVII.. No. 1, January 1, 1912.) 


Mr. Henry Wolff when advocating the 
extension of co-operative credit has never 
failed to dwell on the moral effect of 
the movement in which he is so deeply 
interested. The report of Mr. S. H. 
Fremantle. the Registrar of Societies in 
the United Provinces, affords the most 
remarkable evidence in support of Mr, 
Wolff's contentions. A genuine spirit of 
co-operation is growing up among the 
villagers, who in some districts regard 
membership of their society asa priv- 
ilege, and refuse it to persons who are 
known to be of doubtful character. The 
people have also proved themselves ready 
to come to the assistance of tellow 
members in the day of adversity, In 
Benares a member died leaving an 
indebtedness to a society of Rs. 57. His 
widow and minor son were unable to 
meet this obligation, whereupon the re- 
maining members raised a subscription 
and paid the debt. Another instance is 
recorded of a member who had frequently 
lost his pass-book being tried by the 
panchayat and fined four annas for his 
negligence. ‘The fine was utilised to buy 
sweetmeats for the\boys of the locality 


y 


who were, no doubt, duly impressed with 
the advantage of having a co-operative 
society in the village. Disciplinary 
measures were also taken against one 
Balwant Singh, panch cf the Thora 
Society, who had been secretly keeping 
up a connection with the local mahajans. 
For this offence Balwant Singh was 
fined eight annas and promptly degraded 
from his panchayatship. It is amusing 
but also gratifying to learn that bhajans, 
or songs, in praise of co-operation have 
been composed. and that the popularity 
of these economic ballads is gradually ex- 
tending. As in Bengal, it is found in 
the United Provinces that a desire for 
education is created and stimulated by 
the movement. The co-operators desire 
to read their own passbooks and to sign 
their own pro-notes. ‘‘The general 
atmosphere of progress engendered by 
the societies,” writes Mr. Fremantle, 
‘‘makes the members keen on the ex-: 
tension of education. I have accord- 
ingly encouraged societies to devote a 
portion of their profits to the education 
of their children. The amounts, how- 
ever, so availavle are very small. and 
some societies in Fatehpur have solved 
the difficulty in their own way by insis- 
ting on their secretary giving up two 


hours a day toteaching.” In other cases — 
societies have supplemented the in 


We 


for the children. 


- appears, 


- of intoxicating liquor. 


Rn 
ny 
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- adequate common tund by a special 


subscription in order to engage teachers 
Mr. Fremantle is un- 
questionably right when he says that 
co-operative credit societies will be a 
potent factor in the extension of primary 
education. Their moral infiuence is also 
utilised for the good of the weaker 
brethren, In Unao and _ Benates, it 
several of the Parsi and 
Chamar societies have foresworn the use 
A Khatik society 
held a panchayat to consider the case of 
the sarpanch, who was frequently in- 
toxicated, and upon his pledging himself 
to offend no more he was given another 
chance of reformation. Several cases 
are, moreover, cited where the panchayat 
have kept a person of doubtful character 
waiting many months for admission, and 
have only allowed him to join on being 
convinced that he was genuinely deter- 
mined to abandon his evil ways, Another 
important fact in relation to the move- 
ment is that the panchayat as a rule re- 
presents all castes and classes of culti- 
vators. ‘The potential value to Govern- 


ment and tothe community asa whole 
of the presence of such a body in a 


village,” Mr, Fremantle remarks, “‘is 
immense. Education, sanitation, medical 
relief, arbitration and the encourage- 
ment of village corporate life, are all 
matters in which it can render very 
great assistance.” The results already 
attained in the various Provinces- em- 
phasise the vital importance of extend- 
ing the co-operative credit movement on 
right lines. Great progress has un- 
doubtedly been made, butif the move- 
ment is to effect the economic regenera- 
tion of India the utmost care must be 
taken to avoid mistakes and to enlist 
the active help of the educated com. 
munity. Where this assistance has been 
forthcoming it has proved of the greatest 
service, and those who have taken part 
in the formation of societies on a sound 
basis have done good work for the 
country. Inthe Government Resolution 
onthe present Report a high tribute is 
paid to Mr. Fremantle for the diffi- 
culties he has surmounted, and it is 
observed that those acquainted with the 
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intensely conservative habits of the 
Indian cultivator will realise that the 
measure of success in the United Pro- 
vinces already secured could only have 
been attained by constant tact and 
perseverance. 


AGRICULTURAL CO-OPERATIVE 
CREDIT SOCIETIES IN ENGLAND 
AND WALKS, 


(From the Journal of the Board of Agri- 
culture, Vol. XVIII., No. 9, 
December, 1912.) 


The article deals only with co-oper- 
ative Societies which concern themselves 
solely with the provision of loans of 
money to small agriculturists, and takes 
no account either of societies. which 
make loans to dwellers in towns or of 
societies which may add the business of 
making advances to members to their 
main object of agricultural production, 
distribution or supply. 


It is possible to form an Agricultural 
Co-operative Credit Society under the 
Industrial and Provident Societies Act, 
with Shares and share-capital and limit- 
ed liability, but as a matter of fact. all 
the societies of this character now in 
existence in Hngland and Wales have 
been registered under the Friendly 
Societies Act, 1896, and the _ special 
authority granted by the Treasury in 
accordance with Section 8 (5) of the Act. 
A society registered under that Author- 
ity must have for its object the creation 
of funds by monthly or other subscrip- 
tions, to be lent out to, or invested for, 
members of the society, or for their 
benefit, and must have in its rules pro- 
visions that no part of its funds shall 
be divided by way of profit, bonus, 
dividend, or otherwise, among its mem- 
bers, and that all money lent to members 
shall be applied to such purpose as the 
society or its committee of management 
may approve, 


There is nothing in the Friendly Socie- 
ties Act to prevent the registration of 
a society in which the liability of the 
members for the debts of the society is 
limited toa fixed sum in each case (or 


) 
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limited by guarantee, as it is called); 
but no society has yet been formed on 
this basis, and all the existing societies 
have adopted a rule to the following 
effect :— 


‘«Kvery member of the Society shall 
be equally with every other member, 
jointly and severally liable for all debts 
incurred by the Society, and for any 
loan which a member or his sureties 
may fail to pay.” 


Thus in all existing societies the liabi- 
lity of each and all of the members for 
the debts due by the society is unlimited, 
and the ultimate security offered by the 
society for advances made to it is the 
total property of all its members put 
together. 


A society registered under the Friend- 
ly Societies Act has to submit its rules 
to the Chief Registrar, whose duty it is 
to satisfy himself that they are not con- 
trary to the Act. Most of these societies 
have adopted the model rules recom- 
mended by the Agricultural Organisa- 
tion Society. to which all but two of 
them are affiliated, and the others have 
rules which are in all important respects 
similar; so that regarding all of them 
it may be said that, besides the principle 
of unlimited liability, they have the 
following features in common. 


No one can be admitted as a member 
unless he lives within acertain circum- 
scribed area, such as a parish, or two or 
more adjoining parishes, and so is per- 
sonally known to most of his fellow- 
members. He must also be approved by 
the committee as a man of good charac- 
ter, worthy of admission to the society, 
All the members have an equal voice 
in the election of the committee and the 
management of the society. 


Loans are granted only on approved 
security, and must be utilised only for 
a specified purpose, which in the opinion 
of the committee, is such that there is 
a sufficient prospect of the loan repay- 
ing itself by the production, business, 
or economy which it will enable the bor- 
rower to effect, No member can have 
out on loan more than £90 altogether at 
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any time, though he can, of | ‘course, . 
repay one loan and afterwards take out 
another, not exceeding £50, \: 


The society may receive deposits, 
either from memberge or non-members, 
and may pay interest on them. 


No profit may be divided among the 
members of the society. All profits 
must be carried to a reserve fund, which 
can only be drawn upon to meet excep- 
tional losses by resolution of the general 
meeting of the society. Kven if the 
society is dissolved, this reserve fund 
cannot be divided among the members, 
but must be spent on some useful pur- 
pose inthe parish. Thus the only pecun- 
iary benefita man may expect to gain 
by becoming a member of such a society 
is that of obtaining loans for profitable 
purposes connected with agriculture at 
a low rate of interest; and ifa man is 
unlikely himself ever to require such a 
loan, his motive for joining as member 
can only be to help on a beneficial move- 
ment, and to assist his neighbours, by 
his guarantee and guidance, to get small 
loans on advantageous terms. 


The accounts of the society, with the 
exception of those relating to individual 
loans and deposits, are open to the ins- 
pection Of all interestedin the funds. 
They must be audited annually and 
submitted to the Chief Registrar, and 
copy of the annual balance-sheet must 
be conspicuously displayed for the infor- 
mation of all concerned. 


At the end of 1910 there were in 
Englandjand Wales 40 registered socie- 
ties of the above type, scattered over 
twenty counties. Six of these were 
registered in 1895 and 1896, seven were 
registered in the three years 1904 to 1907, 
and in the last three years the numbers 
registered have been respectively seven, 
ten, and ten,so that the movement has 
recently shown signs of more rapid 
development. 


Of these 40 societies, nine either sent 
in no returns or reported that they had 
as yet done no business. According to 
the annual returns for the year 1910, sub: — 
mitted to the Chief Registrar hy the » 
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--—s remaining 31 societies, they had at the 
- endof the year 663 members—an average 


of 21 per society. They had during the 
year advanced 119 loans to their mem- 
bers, so that less than one in five of the 
members took out a loan during the year. 
The loans aggregated £1,390 and aver- 
aged £12 per loan; in individual cases 
they varied from £3 to £40. Theearn- 
ings of these 31 societies during the year 
amounted to £147 (including a gift of 
£50), and the charges of the year were 
£82, so that there was a net profit on the 
year’s working of £15, besides the gift. 
Their expenses of management, which 
are included in the above charges, 
amounted to £34, or a little over £1 per 
society. Their total assets amounted to 
£1,924, of which £1,421 were out on loans 
to members, and their total liabilities 
to £1,654, of which £489 weredue to 
banks and £1,088 to depositors ; and the 
total profits to date of all the 31 societies 
put together amounted to £270. This 
total includes gifts aggregating £115, so 
‘that the profits actually earned to date 
were £155, an average of £5 per scciety. 


It takes some years for a credit society 
to get into working order, and the pro- 
gress made can be better judged by 
taking separately the totals for the six 
oldest societies, which have been at work 
for over fifteen years. Between them 
they had last year 145 members (an 
average of 24 per society), and during 
the year they gave out 34 loans, so that 
about one in four of the members gota 
loan. The loans aggregated £511, and 
averaged £15 per loan. The rate of 
interest charged on loans to members 
was, in four societies, 5 per cent., in one 
6 per cent., and in one only 4 per cent. 
They had secured deposits amounting to 
£481, paying intereston them at3 per 
cent. in four societies, and at 4 per cent. 
in one. Two of them had obtained 
advances from banks at 4 per cent., and 
one at 3 per cent. During the year they 
earned £36 in interest, and received 
other income amounting to £1, while 
their interest charge was only £20, and 
their expenses of management £6, an 
average of £1 per society;so that the 
net profit of the year was £11, or nearly 
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£2 per society. Their assets amounted 
altogether to £748, including gifts of 
£65, and £556 out on loans to members ; 
and their liabilities were £538, inclu- 
ding the £481 held on deposit. Their 
surplus of assets over liabilities amoun- 
ted to £205 (including the £65 recei- 
ved as gifts), so that they have now, 
after fourteen years of careful manage- 
ment, built up a reserve fund equal 
to more than one-third of what their 
members require in loans during the 
year. This is their own property, on 
which they have no interest to pay. 
The loans have been repaid punctually, 
and the societies have made no bad 
debts and incurred no losses, and only 
in three or four cases have they had 
to call on the sureties to help in re- 
paying loans due from members. In 
hardly any case has the surety ulti- 
mately failed to recover the money from 
the actual borrower. 


The loans were all taken out for pur- 
poses likely, in the opinion of the com- 
mittee, to prove profitable, such as the 
purchase of sheep, pigs, cattle, horses, 
carts, implements, seed, manure, or 
cattle feed, or the employment of extra 
labour on the borrower’s holding. The 
loans are generally made _ repayable 
about the time when the borrower may 
expect to reap the return on his ex- 
penditure, and the date for repayment 
is,therefore, generally trom six to twenty 
months after the date of the loan; 
some loans, however, were granted for 
two years, repayable by six-monthly or 
annual instalments. 

The members agree in saying that 
they have derived great benefits from 
the existence of these societies, which 
have enabled many of them to obtain 
the small loans needed for their agri- 
cultural operations at a lower rate of 
interest than they would have had to 
pay elsewhere, and some of them to 
obtain loans who could not otherwise 
have borrowed at all. They cite in- 
stances of men who were enabled, by 
a loan from the society, to buy and feed 
sheep, pigs or cattle, to hold over stock 
for better prices, to procure seed, plants 
or manure, to work their land to better 
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advantage, or to add to the area of 
their holdings, and of some who, by 
‘means of a succession of such loans, 
have risen from the position of labourers 
to that of substantial small-holders. 
The establishment of these societies in 
the rural villages in which they are found 
has evidently not only added to the pro- 
sperity of many of the villagers, but 


440 


oe CL ary 

(May, 1912. Re 
has stimulated neighbourly feeling by 
showing men how they can help their 
fellows by the exercise of care and 
mutual trust, without any real pecuniary 
risk to themselves, kas encouraged thrift 
and efficient methods of cultivation, and 
has at the same time increased the self- 
respect of the individual members, and 
inspired them with hopes of progress. 
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TECHNICAL EDUCATION. 


(From the Indian Agriculturist, 
Vol. XXXVII., No. 3, March 1, 1912.) 


To THE EDITOR. 


S1ir,—As one who knows something of 
technical works as carried on in this 
country from the practical (not the edu- 
cational) point of view, you will perhaps 
accord me a little space for remarks 
forming a corollary to Mr. Harold Cox’s 
excellently sensible article in your last 
issue. Mr. Harold Cox very properly 
scouts the idea of dry theoretical tech- 
nical education, but let him further 
investigate the subject, and he will 
find that among the Indians there are 
very excellent technical workmen, who 
have been trained not in schools, but in 
practical concerns, manufacturing and 
other trades. People, as Mr. Harold 
Cox remarks, may say that India cannot 
possess industries for the reasons ad- 
vanced, but the fact that India does 
possess industries rather works against 
the theory that India does not possess 
an industrially trained class. Ido not 
claim the wider sweep cf population. 
As the cobbler should stick to his last, 
I mention first the Engineering trade in 
which Iam employed. Look round Cal- 
eutta, and you will find the tall chimneys 
everywhere. Of all the thousands and 
thousands employed in these works, 
how many are Europeans? Let our 
British visitors take a walk round one 
or two of these workshops—and one or 
two in Calcutta are worth a visit, as 
being quite comparable in size and 
efficiency with any shops at Home, and 


they will find trained Indians turning 
out important jobs, while the Home- 
trained European supervisors scarcely 
need to overlook them. That is the true 
technical education. These prime Indian 
workmen do not possess university de- 
grees, and many cannot read or write, 
but they can command higher wages 
than the overflow from the learned pro- 
fessions. Look into the great railway 
workshops at Jamalpur, Khargpur, 
Lahore, Ajmere and other centres, and 
you will find technically educated Indians 
working and working well everywhere, 
and but for certain drawbacks in- 
herent in the age-old-customs, from 
which they are now breaking loose, 
excellent material they form out of 
which to fashion craftsmen of the best. 


The cry for “technical education” 
does not come from the class really 
interested in becoming craftsmen, but 
from the class—no blame to them— 
whose tradition isagainst manual labour, 
in Bengal called the bhadr-log. ,Theiram- 
bition is not to become crattsmen, but 
supervisors, learning theoretically in 
order to direct the manual labour of 
others. They are not yet sufficiently 
instructed to know that we, whom they 
seein the position of directing others’ 
labour, have had to pass through the 


mill of hard manual labour ourselves. — 


If an English or Scottish lad is intended 
for the engineering trade, he has as a be- ~ 
ginning to serve his apprenticeship — 
working at bench and lathe side by 
side with the actual wage-earning work- " 
men and on an absolute equality with 
them under the orders of foremen — 


middle-class 
attain the same position by theoretical 


- than the book-learned classes. 
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This at present is distasteful to the 
Indians who aspire to 


training which the British attain through 
practical and theoretical training com- 
bined. It is an axiom in one excellent 
educational system—the Swedish—that 
the hand educates the brain, and in 
point of fact I have found the trained 
Indian artisan to possess an intellect far 
more in accord with western thought 
These 
men cannot be handled by any but prac- 
tical workmen as supervisors, and there- 
fore the dream of technical education 
per se, supplying a class of efficient 
engineers, etc., of the higher class is a 
vain one. If some means could be found 
of inducing the middle classes, now ex- 
clusively literary to undergo the neces- 
sary manual training, the problem of 
Indian industries would be solved. I 
have had much to do with Indians in 
three Presidencies, and I know that the 


_ matter is in them, if only means could 


be found to bring it out, for the higher 
classes, if they would only take the 
practical training, would excel the pre- 
sent lower class workmen just as at home 
the youths of the better classes pass 
beyond the workmen of the artisan class, 
commencing at the same benches: and 
the same manual work. 


That, Sir, is the true industrial pro- 
blem of India, and the solution lies in 
imbuing Indians of the better classes, 
hitherto accustomed to a literary career 
only, with a sense of the real ‘‘ dignity 
of labour.” No ‘‘ technical colleges” 
will solve this problem, 

C, J. 


an 


COURSE OF STUDY FOR 
ELEMENTARY SCHOOLS. 


(Report by T. H. Gipson, Inspector of 
Schools.) . 


(Continued from page 355.) 
_ J.C. Boykin, Assistant Commissioner, 
Bureau of Education, Department of the 


- Interior: ‘‘There appears to be little 


actually in the course that can be 
seriously criticized with subst antial 
56 ' 


441 


| Education, 


reason. The characteristics are such as 
may be expected in view of the con- 
ditions described in the accompanying 
letter, namely, the emphasis laid upon 
language and the prominence of manual 
work. 


“‘It may be doubted if it is advisable 
to begin the study of the structure of the 
language as early as the first grade, 
as the reference to ‘nominative and 
objective cases’ seems to indicate. Itis 
not clear how such instruction is given, 
however, and it is probable that those 
who prepared the course did not intend 
that an attemptshould be made to teach 
formal grammar to such young childaen. 
The amount of memory work and the 
unusual stress laid upon the correction 
of errors of speech are noticeable, and 
for schools under ordinary conditions 
might be open to eriticism, but under 
the circumstances such methods are 
probably justifiable. 


“The amount of manual work in the 
Hawaiian schools seems to be greater 
than is generally required in the schools 
of the States but such instruction appears 
to be well suited to the conditions of 
the People of the Islands, and the speci- 
mens exhibited at the several expositions 
have been distinctly creditable. 


“The fault of the course seems to be 
less in what it contains than in what 
it omits. There is nothing to indicate 
relative values; to show how much 
time should be given to each branch; 
or to emphasize essentials. All -is put 
upon the same basis. and a word ora 
phrase is as much as is given to any 
topic, whether it be ‘Pioneer period of 
American history from 1492 to 1850,” 
which might well occupy 40 weeks, or 
‘how waste matter goes off,’ for which 40 
minutes might be sufficient, 


‘The course is meagre to adegree. It 
is difficult to understand how such a 
brief list of topics can produce desirable 
uniformity of instruction in the schools 
of the territory, or even how it can be 
considered a’course of study’ in the 
usual sense. Perhaps it is not so in- 
tended, for on page 19 it is directed that 
‘each teacher, with the assistance of the 
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principal must prepare and place on 
file at the beginning of the term a daily 
program, an outline of the term’s work’, 
etc, In other words, each teacher must 
make his own course of study, pre- 
sumably observing as far as may be the 
hints in the published course. In general 
these are so few as to interfere but little 
with the teacher’s individuality if he is 
fortunate enough to possess such a 
quality, but on the contrary they are 
not sufticient to be a guide to the 
beginner or to the teacher of moderate 
ability andattainments. An example of 
this may be found on page 17 uuder the 
heading ‘Proper use of language’, for 
Grade VIII, namely.’ Review and commit 
to memory the fundamental principles 
and rules of English composition in 
connection with the daily work’! It 
may be expected that this will be 
construed in as many different ways as 
there are teachers, and may require any- 
where frcm five to five hundred hours of 
school time in a year. Illustrative work 
is specified for all the grades, but there 
is so little of detail for the higher grades 
that the teacher is left almost wholly to 
his own resources. 


“Such meagreness, or vagueness, is 
noticeable throughout the document, 
but there is a marked exception to it in 
‘History and Language’ for the higher 
grades. The requirements in this res- 
pect for Grade VIII are truly formidable, 
including American history under the 
constitution, the French Revolution, the 
Conquest of India, the Union of the 
North German States, Government of 
the World, Hawaiian history, and several 
other topics. Any one of these might 
easily occupy months of study and to 
introduce them all will necessarily mean 
scrappy and disjointed work; and history 
of all subjects, should be pursued in an 
orderly and consecutive manner, and not 
as a series of disconnected incidents. 


**It is recommended, if a new course is 
in preparation, (1) that it be made more 
specific and direct in statement, leaving 
less to the individual judgment of the 
teacher, for not all teachers are of equal 
ability ; (2) that it describe each year’s 
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work in greater detail, and thatin each 
grade the work prescribed be bd 
mately sufficient to occupy the year; (8) — 
that in each study the minimum number 
of hours per week and of weeks per year 
be specified, the time being so arranged 
as to leave a reasonable margin to be 
apportioned according to individual pre- 
ference or to local conditions.” 

(Note). Mr. Boykin’s objections are 
answered in a large measure in the pre- 
ceding notes and by saying that a de- 
tailed outline has been prepared for the ~ 
tirst four grades and is being prepared 
for the grammar grades also, which 
divides the work by terms and months, 
In respect to the criticism in History in 
Grade VIII it can easily be seen that the 
objection is caused by a misconception 
of the work. The commissioner’s under- 
standing of what is intended is the 
correct one, that is that the war of the © 
Revolution is the real history work of 
that year and the incidents and parts 
of European history referred to are used — 
as collateral work. 


P. P. Claxton, Commissioner of Edu- 
cation, Washington, D.C.: ‘‘I have 
just looked over the course of study of 
the schools of the Hawaiian Islands, 
which you sent to this Bureau some time 
ago, and also the correspondence in re- 
gard to it. I have just come into the 
office and have not had time to study 
the course of study as fully as I would 
like to, but I want to say that I am 
very much pleased with it. It seems 
to me that you have done well in trying 
to adapt it to the needs of the children 
of the Islands. There are, however, two 
or three things that I may want to write - , 
about more fully when I have a little 
more time. : 


“JT am wondering if in all thelower 
grades you might want to combine ~ 
nature study and geography. The two 
are so very much alike that the nature 
study can probably be done better as a 
part of the geography work, and the geo- 
graphy work will be enriched thereby. _ 


‘*The number work follows a plan very . 
popular in many parts of the United — 


States, but this plan has long seemed 
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0 me defective, while I feel quite sure 


that the subject can be taught more 
simply and effectively by giving the 
first half year to counting, and the 
second half year to counting by tens; 
so as to lay a foundation for the un- 
derstanding of our decimal system of 
writing, and writing numbers. The 
second year should be given to addition, 
substraction and comparison, and the 
numbers dealt with should not be so 


‘narrowly limited. Children who learn 


to count, and tocount by tens, can just 
as well do problems involving thousands 
and tens of thousands. The third year 
should be given to the facts of multi- 
plication and their application in multi- 
plication, division, fractions, and ratio. 
I do not believe it is well to attempt 
to teach the ordinary four processes 
at the same time. There are in fact 
seven processes; the first three go to- 
gether,and the second four, and they 
sbould be grouped thus in teaching. 
A long experience has convinced me 


that much time may be saved and much 
power gained by teaching arithmetic in 
this way. 

‘*T do not clearly understand whether 
you expect technical grammar to be 
taught in the grades below the eighth. If 
you do, it seems to me that itis not best. 
Children as a rule do not understand the 
generalizations, and an attempt to learn 
them stands in the way of their gaining 
a real mastery of language. 


*«Spelling, of course, is best taught in 
the lower grades in connection with com- 
position work. In the fourth and fifth 
grades there is need for a book that 
classifies words according to their spel- 
lings a little better than the one you 
mention. j 


‘*T want to commend most heartily 
your plan of trying to base the develop- 
ment of language onthe child’s under- 
standing of nature and occupations, the 
language thus growing out of its own 
experience, I wish also to commend 


your use of what you call national - 


stories, also repeated stories and rhymes. 


I know nothing quite so good or useful 


in teaching language to small children 
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as such stories as Theold woman and her 
pig, The house that Jack built ,etc. 


‘**T think Mr. Boykin’s adverse criticism 
of the history work of the eighth grade 
is based on a misunderstanding of what 
you intend. I suppose that you intend 
to make the period of American history 
designated the real history work of that 
year, and that the incidents and parts 
ot European history referred to are to 
be used as collateral work, thus follow- 
ing the Herbartain idea as set forth 
especially by Doctor McMurry in his 
book on Special method in history, If 
this is so, I commend it most heartily. 


“Ifat any time you should come to 
Washington, it would give me the very 
greatest pleasure to talk with you about 
your work in Hawaii. I am sure you 
will have much to tell me that will be 
very interesting and valuable..... 


‘“P.S.—To make this course of study 
serviceable to the teachers, it ought to 


’ be outlined in detail with some suggest- 


ion as to order of the subjects in the 
several years, to the time to be devoted 


_to the various parts of the subjects, and 


the means of correlating them. If the 
Bureau can be of any service in helping 
you do this, let me know.” 


The following is a copy of a course of 
study for country schools proposed by 
the N.H#.A. in report for 1905, pages85-86, 
with some notes on causes of retardation : 


CoUNTRY SCHOOL COURSE. 


(The course belowis given only asa 
sort of guide and astandard which all 
country schools may strive to reach.) 


First Year. 
Reading Writing 
Spelling Music | 
Language Nature Study 


Number work General exercises 


Second Year, 


Reading, using in part themes from 
nature, the farm and the home 
Spelling Hygiene 
Language History 
Number work Drawing 
Nature Study General exercises 
Music Writing 
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Third Year. 

Reading; nature stories forming a part.— 
Spelling Geography 
Language Hygiene 
Arithmetic History 
Music Nature Study 


General exercises 


Fourth Year. 
Reading; country liteliterature included. 


Geography ; should include the distribut- 
ion of farm products. 


Spelling Drawing 
Language Nature Study 
Arithmetic General exercises 
Writing Music 


Fifth Year. 


Reading ; including stories of our coun- 
try and lessons in agriculture and 
home economics :— 


Geography ; including in part physical 
geography in respect to the work done 
by nature’s forces in preparing soils :— 


Spelling 

Language History 

Arithmetic Physiology 

Writing Nature Study 

Music General exercises 
Drawing Literary society work 


Sixth Year. 


Reading; lessons History 
should include 


animal life and ad- 


venture Physiology; iabtadins 
Spelling principles of nutrit- 
ion and food values. 
Language Co-operative enter- 
prises 
Arithmetic Agriculture ; Ist half- 
Writing year, the affairs of 
Music agriculture ;2nd half 
year of the soil. 
Drawing General exercises ; for 
Geography boys, wood-work ; 


for girls, sewing 


Seventh Year. 


Reading and Music 
Literature 
Spelling History 


4a 
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Arithmetic Co-operative enter- 4 
prises 
Grammar Agriculture; farneee 
schemes 
Writing General exercises 


Geography ; com- 
bined with phys- 
ical geography 


Eighth Year. 


Literary society 
work 


Reading and Geography 
Literature 

Spelling History 

Grammar Agriculture 


Arithmetic; including farm problems, 
land surveying and farm statistics 
General 


exercises Literary society work 


CAUSE OF RETARDATION IN COUNTRY 
SCHOOLS, 


(Report of N. EH. A., 1905, Rural 
Schools, pages 50-51.) 


The poor results in the teaching of the 
common branches, too often apparent, 
are given as good and sufficient reasons 
why no other workshould be attempted. 
It is assumed that the poor quality ot 
these results is due to lack of time in the 
school and that, therefore, there is no 
time for anything else, 


The other objection is that the course 
of study is now overcrowded and that, 
in rural schools especially, the variety 
and number of classes render it impos- 
sible to organize and instruct additional 
classes in new subjects. 


As to the first objection, it may be said 
that the poor results in the teaching of 
the comnion branches is not due to lack 
of time on the part of pupils, so much as 
to poor teaching and lack of proper 
organization. 


The second objection is likewise not 
well founded, because the overcrowding 
of the course is not due to the number of — 
subjects which are not worth the 
teaching. 


The subject matter in the common — 
school course of study needs a critical — 
revision, not so much with the idea of — 
eliminating entire subjects as for the — 
purpose of cutting out matter now found — 
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in most textbooks in the treatment of 


these subjects, and upon which much 


time is spent in the school without pro- 


fit to pupils. 


Textbooks are made to sell; most pub- 
lishers recognize that certain detail of 
treatment of a subject is regarded as of 
vital importance by one superintendent 
while another regards it as utterly 
without value. The argument of the 
publisher from the commercial stand- 
point is that if this detail is supplied, it 
will meet the requirements of one, and 
can be omitted by another, and thus the 
book can be accepted by both. 


In the rural schools the supervision is 
necessarily lacking in effectiveness, and 
the teachers, not feeling themselves com- 
petent to make proper eliminations, 
undertake to teach everything in the 
books, which was made to include every- 
thing which anybody might wish to 
teach. 


The Course of Study.—What is it? 
What is its purpose? 


A course of study should represent 
the policy of the Deparment of Public 
Instruction in regard to the subjects to 
be taught in the public schools, so 
arranged as to suggest their relation to 
each other, their relative importance, 
and the methods of teaching, It is 
the Charter, the Constitution. 


The Term Outline is an adaptation of 
the course of study for each individual 
school or group of schools, giving the 
work in-each subject in detail and 
apportioned to each month or divisions 
of the term. 


The Lesson plan is a detailed state- 
ment of the methods used in teaching 
the different subjects. 


The Daily Program shows the amount 
of time devoted to the study of each 
subject. This is important as showing 
the time given to each subject and also 
the economical use of the school hours 
by the teacher. 


Considering the favourable attitude of 
such men as I have quoted from towards 
eur present course of study, and remem- 
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bering its evolution, [ would not at the 
present time recommend any radical 
changes. It is elastic enough to be 
adapted to all our conditions and lacks 
detail enough to leave room for the 
initiative and originality of the teacher. 
All agree that it is sound in principle 
and good so far as it goes. In fact, you 
have never heard an _ unfavourable 
criticism of it when clearly understood 
from any student of school administ- 
racion, from any educational expert, or 
from any organization which has gained 
for itself a reputation for intelligent 
interest in public school affairs. 


At present there is general interest 
being awakened in regard to school curri- 
culums all over the United States; there 
isa very general feeling that the courses 
of study should be changed in some 
way to better meet the needs of the 


_ child—his future as well as his present 


needs. Formerly the only thought of 
the teacher was the training of the 
child’s mind. Now we are gradually 
realizing that the child is made up of 
soul, body and clothes, as well as mind 
and that it is this child in his entirety 
that comes to school and this child that 
the school must provide for. As I say 
there is at present a great unrest in this 
matter and it seems to me that it will 
be a wise policy to wait and see just 
what direction this movement wil} take 
and what light will be shed upon the 
subject by the study and investigations 
which are in progress, 


When the industrial schools which are 
contemplated have heen started and 
fully under way, it may become neces- 
sary to make some changes in the course 
to meet the changed conditions, but at 
present I believe no change is necessary 
but that all seeming difficulties can be 
met by preparing detailed outlines, fol- 
lowing the requirements of the course, 
and adapted to the several districts of 
the islands. 


Therefore, I recommend that each 
Supervising Principal prepare a type 
term outline adapted to the schools 
under his supervision—an outline for a 
one, two, three-room school, etc., copies 
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of these Gutlines to be sent to the De- 
partment and to the several local princi- 
pals to be by them, unde: the direction 
or with the approval of the Supervising 
Principal, adapted to meet the needs of 
their schools. From the term outlines 
filed in the office by the Supervising 
Principals, the Department may, by 
selecting the best from each, prepare 
type outlines which will better meet 
the needs of the schools in general and 


ae } 


will serve as a working basis for parti- 


cular outlines by all supervising piinci- 


pals and thus bring about more uniform. — 


ity in school work. 


I believe that, if all these suggestions 
and instructions are intelligently carried 
out, and if we all work faithfully and 
loyally together, the work accomplished 
this year will place the schools of our 
territory on a higher plane than they 
have yet occupied. 


MISCELLANEOUS. 


AGRICULTURE IN PERU. 


Peru To-day. No. 4, pp, 25-42. Lima 
June, 1911. 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases 
2nd Year—Numbers 8. 9. 10. 
August-September-October, 1911.) 

The three distinct Peruvian zones of the 
Coast, the Sierra and the Montana have 
very different climates, but all are seats 
of agricultural industries. 


Alarge part of the coast of Peru is 
arid though traversed by fifty-five 
rivers. The cultivable area of the valleys 
watered by these streams is above 
1,500,000 acres, but not more than two- 
fifths of this land is now irrigated and 
cultivated. Two large irrigation pro- 
jects at least are about to be undertaken. 
The application of some of the principles 
of ‘‘dry farming” will also be studied, 
the Government sending a representative 
to the Congress in the United States this 
year. 


Inthe coast regions the cool night air 
permits the growth of many temperate 
truits, as well as all tropical fruits and 
vegetables. 


Cereals, principally wheat, barley, and 
varieties of corn, are grown on the slopes 
and plateaus of the Andes, with splen- 
did coffee, tobacco, and many vegetables 
and fruits, 


In the Montana the climate is salubr- 
ious and the soil fertile. The area may 
be taken at 250 000 square miles, mainly 


forest, In this domain the Salta lands 
are included. 


Sugar growing is effected principally 
on the coast regions, the total area 
devoted to the industry being about 
220,000 acres. 


In the first six months of 1910 some 
57,000 tons were exported, and during 
the year 1910 over 29,000 tons were con- 
sumed in the Republic. — 


The Government Experiment Station 
for sugar is studying methods to pro- 
mote this important industry. The only 
variety of cane cultivated is the Jamaica 
Amarilla. Cotton is produced in Peru 
under the most favourable conditions 


known. 


Sea Island gives an average per acre 


cf 442 lbs; Mit Afifi gives up to 550 lbs, — 


on the coast, and 830 lbs. in the upper 
valley of Pativilea. The native cotton 
(Gossypium Peruvianum) gave 625. lbs. 
per acre in the last harvest. 


The consumption of cotton in me 
factories of Peru in 1909 was 2,500,000 kgs. 
of ginned fibre, the grand total of pro- 
duction being therefore 23,870,256 kgs, or 
52,624,843 lbs. 


In 1909 was exported : 


Cotton ... kg. 21,370,256 
Séed Gy 7,761 
Cake * < 208855 °)) 2,528{05005is 


Hevea brasiliensis from which the jebe 


or highest grade Para rubber is obtained, — 


is the principal source of rubber. 
Castilloa is also found i in: Peru, usnally 
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in the dryer lands at higher altitudes, 
_. and provides the ‘‘ caucho” of trade. 


Plantation rubber is being tried on the 
lands of the Peruvian Corporations 
Perene Colony with promise of success. 


The rubber is mainly exported through 
the natural outlet of the Amazon River, 
via the Peruvian Port of Iquitos, and 
euters the market as Para rubber. The 
exportation for 1909 was of 2,801,547 kgs, 


In the three regions into which the 
Republic is divided, coffee is produced 
with great success; but where its culti- 
vation has reached the largest develop- 
ment isin the ‘‘ Montana” districts. The 
best kind in the coast zone is grown in 
Pacasmayo. ; \ 


In the “Sierra” district the most 
valued is that of Choquisongo. The 
excess of the production over the total 
home consumption, about 1500 tons, is ex” 
ported to the United States, Chile, and 
other countries. 


The vineyards are in the early stages 
of development. Of late years the 
cultivation has greatly improved and 
shoots or cuttings have been imported 
from Italy, France, Chile and United 
States. The valleys of Ica and Mo- 
quegua are especially adapted for this 
industry. In 1905 the Government de- 
creed the establishment of experimental 
fields in certain estates in the valleys 
of Moquegua. The total production of 
-wine for 1910 amounts to 10,463,850 litres 
and 1,711,783 litres of spirits. 


Maize is grown extensively and barley 
to a limited extent. Wheat is grown in 
several varieties, mainly upon the plat- 
eaus. The most important rice fields are 

- in the Department of Lambayeque and 
the Province of Pacasmayo. The average 
amount of the annual crop may be put 
down as between 30,C00 and 40,000 tons. 


Dividivi, also known as “Tarra” isa 
otree native of Peru, being found chiefly 
in the Department of Ica. It is used 
for tanning. Every variety of tropical 
fruit grows or can be grown in Peru to 

perfection. Of the temperate fruits, the 
apple, peach, pear, plum, cherry, fig and 
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quince may be taken as typical, ex- 
cellent varieties being grown. The 


Department of Moquegua is particularly 
remarkable for its olives. At present, 
the production of olives does not suffice 
to meet the local demand, and very 
small quantities are ‘exported. 


Peru is the natural home of the potato 
which growsin many varieties. Ofthese 
the most famous is the Peruvian yellow 
potato. The whole world is familiar 
with Lima Beans, the wide flat beans 
of greenish or yellowish colour and rich 
flavour. 


The yield of the Lima varieties is about 
1,700 lbs. per acre. 


The total production of coca is estim- 
ated at 12,000,000 kilogram. 


Cacao is not yet cultivated on a scale 
in any sense commensurate with its 
possibilities, 


Tumbez, Jaen, Huancabamba, Jeveros 
and to some extent the Amazonas are 
the chief sources of supply of tobacco. 


The forests of the Montana contain 
trees of extraordinary size and beauty, 
eapable of furnishing plain lumber and 
hard woods of almost every known 
variety and in unlimited quantity. 


A very good grade of the so-called 
Panama hats is made in the Province of 
Piura, of which Paita is the port. They 
are commercially known as Catacaos 
hats. Most of the straw which is stripped 
from a squatty. palm, with fan-like 
leaves, called coquolla, comes from Eeu- 
ador. The yearly export is about 250,000 
hats. 


In Peru the raising of cattle, sheep, 
horses. goats, Ilamas, alpacas and vicu- 
nas is extensively practised. 


The best known stock raising districts 
are in the Departments of Cajamarca, 
Junin, Ayacucho and Puno, and in the 
province of Acomayo, Chumbivilceas, 
Canas and Anta. 


The Peruvian cattle are of medium size, 
strong for work in the field, but rather 
of an inferior quality for food or dairy 
purposes, In order to improve the stock, 
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several English; French, American and 
Swiss choice breeds have been introduced 
with success, especially the Durham and 
Brown Swiss. 


The hide industry in Peru is one of 
growing importance. The quantity of 
wool exported is over 4,000 tons. Peru 
has the advantage of producing besides 
sheep’s wool that of the Ilama, the 
alpaca and the vicuna, the latter being 
highly esteemed tor its fineness. The 
introduction of Patagonian sheep for 
cross breeding is one of the recent de- 
velopments of the pastoral industry. 


BRITISH EAST AFRICA: 


OPPORTUNITIES ON THE COAST FOR 
THE PLANTER AND CAPITALIST. 


By T. H. HILKEN. 


(From the Chamber of Commerce Jour- 
nal: Official Organ of the London Cham- 
ber of Commerce Incorporated, 
Vol. XXXI., No. 214, February, 1912.) 


Opinions are divided as to the respec- 
tive merits of the Lowlands and High- 
lands of British East Africa, as many 
points have to be taken into consider- 
ation; but as there is no dispute as to 
the many profitable opportunities for 
the settler and capitalist in both direc- 
tions it may be well, in the first instance, 
to look at the possibilities of the coast- 
belt before dealing with the upcountry 
position. Tropical conditions prevail 
within the limits of the coast-belt, and 
the periodical trade winds, regular rain- 
tall, and fertile soils are factors of the 
greatest importance to the planters 
and others interested in their operations. 


The climate for the most part is not 
inferior to that of Ceylon, and, pro- 
vided ordinary precautions are taken, 
the Anglo-Indian or other experienced 
planters, need have no fear as to his 
ability to direct native labour in the 
Lowlands all the year round without 
injury to health. There is some malaria 
on the coast-belt,certain districts having 
an indifferent reputation owing doubt- 
less to their low-lying and swampy level, 
but, .on the whole malaria is claiming 
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fewer cases, and this declining tendency _ 
will doubtless continue as the country 
falls more completely under European 
control and influence. : 


The rainfall varies considerably along 
the coastal plains, but it is generally 
sufficient for all the tropical produce 
under cultivation. The soil also varies 
considerably, ranging from a thin cover- 
ing on coral rag to the rich red earth, 
black loam, and sandy covered clays on 
which cultivation was undertaken on 
an enormous scale when the Arab and 
Portuguese planters had the call of an 
almost unlimited supply of slave labour. 


a 
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There is a considerable variety also in 
the crops cultivated by the present 
occupants of the coast lands ie., the 
natives, the Indians and Goanese, and 
some few white men. The native gener- 
ally is content with a little shamba 
round his hut where he raises some 
maize, millet and other cereals, with 
occasionally a few bananas, papaya, 
and coconut-palms. The Indians gener- 
ally favour coconut groves, and have 
extensive holdings down the coast. 
There is also some rubber cultivation 
under white supervision, and in certain 
directions the Ceara trees are doing re- 
markably well. But wellnigh every des- 
cription of tropical produce can _ be 
raised in the coast-belt, and cotton is 
doing well (under irrigation). Sisal and 
other fibres are successfully produced, 
together with rice, sugar, groundnuts, 
beans, maize, millet, sesame and many 
other valuable crops. In all about 
1,500,000 acres may be taken as a safe 
estimate of the coast lands area that 
is suitable for coconuts, rubber, hemp, 
ete. j 
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RUBBER. 


Rubber calls for a fairly large capital 
outlay, and the planter must wait four 
years for any considerable return. Suit- 
able land is not readily procurable under 
lease from the Government, as title diffi- 
culties are holding up considerable areas 
and these are not likely to be cleared’ 
away for some time. Plantation areas 
are obtainable, however, from present 
holders at a reasonable price, but expert 
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title questions) rubber requires a con- 


_ genial soil and situation for its proper 


cultivation, and an unsuitable selection 
may eventually prove disastrous to the 
planter’s hopes. The cost of clearing, 
planting, weeding and cultivating up to 
the third year, when a small yield of 
rubber should be secured is variously 
estimated at between £4 and £5 per acre. 
At two-and-half to three years the 
Ceara rubber tree should yield about 
6 oz. per tree, or about 100 lb. wet rubber 
per acre (allowing for the usual 302 trees 


tothe acre) and the yield should then 


regularly increase at the rate of 4 lb. 
per tree per annum,; so that there is 
“money in rubber,” even at the present 
low level of prices. 


SisaL Hemp. 


Sisal is an attractive plant and is 
largely cultivated. It is remarkably 
hardy, entirely impervious to the attacks 
of insects and plant diseases, and flour- 
ishes on comparatively thin and poor 
soil. The cost of cultivation is much the 
same as rubber, but at least four years 
must be allowed for in calculating on 
the first yield. The plant required for 
the fibre production is rather expensive, 


__so that a large area should be put under 


cultivation, or arrangements made for 
co-operation in dealing with the output 
of several adjoining plantations. There 
is a fair profit in sisal under proper 
management, especially at the present 
prices. 

: CocoNnovts. 


A coconut plantation on the coast is 
perhaps the most attractive proposition 
for the prospective settler, and it is not 
surprising that a considerable extension 
of the area under cultivation is already 
reported. Coconuts are a safe crop, and 
copra shows a steadily ‘advancing ten- 
dency which seems likely to continue in 
view of the increasing and wide-spread 
demand for the commodity. The only 
drawback is the long waiting time—six 
or seven years is a fair estimate—tor any 
return from the investment ; but, on the 
other hand, when the return comes in it 
is well worth waiting for, and moreover 
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advice is advisable as (apart from native 
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is a permanency of steadily increasing 
value. The cost of bringing coconuts 
to maturity may be estimated at 50s. 
per acre, and as there are only seventy 
trees to the acre, thereis ample space 
between the 25 by 25 feet rows for the 
cultivation of sesame, beans, or other 
catch-crops, which should materially 
assist in meeting the cost of cultivation. 
Some planters assert that they more 
than cover this expense out of the catch, 
crop profits, but this cannot be relied 
on as the invariable experience. Once 
the plantation is brought to the yielding 
stage, there is no difficulty in disposing 
of the nuts locally, or the Indians will 
readily rent the trees, giving a rupee 
(1s. 4d.) per tree rental, which represents 
an annual income of £4 18s. 4d. per acre. 
The coconut-palm is indigenous, and 
does exceptionally well throughout the 
coast-belt, and the local produce has a 
high and long established reputation. 


LABOUR SUPPLY. 


The labour supply is plentiful down 
the coast, and although the wages rule 
higher than those obtaining upcountry, 
itis generally considered that the coast 
boys are better workers and are worth 
the extra pay. The average wage may 
be taken at about 12s. or 15s. per month, 
and, if rations are also given, the extra 
expense should not exceed lsd. per day. 


EXPERIMENTAL FARMS. 


In the case of any young country the 
prospective settler is at a disadvantage 
in the ordinary way when seeking in- 
formation as to the actual results 
obtained by the older settlers who are 
inevitably suspected of a desire to effect 
a sale of something or other when they 
speak well of the land of their adoption, 
whilst on the other hand any adverse 
report is apt to be looked upon as the 
usual grumble of the ‘‘ returned empty.” 
The authorities in British East Africa 
being well aware of these difficulties, 
have wisely established experimental 
farms at several points where the tropi- 


‘cal produce of the coast-beltjland the 


temperate zone produce of the High- 
lands may he seen in every stage of 
cultivation with reliable records alike 
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of successes and failures for the inform- 
ation of any bona-fide inquirer. At these 
stations careful efforts are being made 
to prove the value and suitability of 
different crops and breeds of stock, and 
the value of these institutions cannot 
easily be overstated. The Director of 
Agriculture rightly remarks in his re- 
port of 1910-11:—‘‘Competition and 
rivalry make it imperative that only 
the best stock be bred, the more suitable 
varieties of crop be grown, and the 
very best methods be adopted in their 
management.” And it is here that the 
experienced planter may easily score 
over his neighbours, Indian, Goanese 
and native. Their coconut groves are 
badly laid out asarule, and the palms 
suffer severely through the neglect and 
mismanagement to which they are sub- 
jected. When one sees the magnificent 
palms producing fairly well, despite 
deep cuts in their sides made by natives 
in search of nuts, and others dwarfed 
and stunted because of tapping for drink- 
making purposes, it is easy to realize 
what remarkable result must follow 
on proper planting and cultivation by 
Europeans in well-chosen ground. British 
East Africa is outside the hurricane 
zone, and although in parts the borer- 
beetle is a troublesome pest, it is not 
a serious danger to the young plants if 
proper precautions are taken. Constant 
supervision is necessary to ensure suc- 
cessful results from coconuts, as indeed 
from every other crop, although when 
once established the overseer’s work in 
the plantation is reducible to a minimum. 


THE MADRESFIELD AGRICUL- 
TURAL CLUB. 


(From the Gardeners’ Chronicle, No. 
1,802. Vol. L., December 9, 1911.) 


I think the title which would best 
describe the scope and work of a club 
such as the one which forms the sub- 
ject of this article would be ‘“ Agrihorti- 
cultural Club,” both elements playing 
an important partin its activities. Un- 
fortunately there is often a tendency 
to ignore the claims of horticulture in 


favour of those of its more utilitarian 
sister-craft ;a tendency which is appa- 
rent in the policy of the present Govern- 
ment. The Board of Agriculture and 
Fisheries has truly as much to do with 
horticulture as it has with the industries 


which it ostersibly governs; but that 


is not saying much. And why should 
not ‘‘horticulture” be especially men- 
tioned in the title of the Board, instead 
of being tacitly included under ‘“ Agri- 
culture”? The two industries although 
closely allied; are clearly quite separate 
and distinct. Horticulture is becoming 
of greater importance year by year; 
more labour is employed in this service, 
more land placed under floral cultiv- 


ation, more results obtained from even 


the same acreage by the application of 
the system of intensive culture. 


There are, however, signs of agencies 
at work which, if rightly and wisely 
directed, should bring about a great im- 
provement in the status and develop- 
ment of these industries. Iallude, for 
instance, to the recently established 
Development Fund, a portion of which 
is to be devoted to numerous experi- 
ments of a scientific nature in horti- 
culture and agriculture. The Royal Hor- 
ticultural Society’s experimental station 
in their gardens at Wisely was esta- 
blished with a similar object, though in 
relation only to horticulture. 


Nature study, botany, gardenirg, &c., 
are taught in Government and council 
schools and colleges, both day and con- 
tinuation, all over the country, so that 
cpportunities are offered to all to learn 
at least something of these fascinating 
subjects. Indeed, to me, as a practical 
gardener, there appears even a danger 
of overdoing the scientific and theor- 
etical side of horticulture; this is use- 
less unless it is accompanied by really 
hard, persistent practical work. Horti- 
culture would sever have been brought 
to its present position had it not been 
for the unremitting industry and toil 


of thousands of working gardeners, 4 i 


many of whom had no advantage what- 
ever in the way of scientific instruct. 
ion or knowledge. 3 


, 


ne ee ee ee 


May, 1912.) 


The club which forms the title of this 
article is run on very ‘“‘ practical” lines, 
though the claims of science are by no 
means ignored. The founder of the club, 
Earl Beauchamp, is also its president, 
and much of the successit has already 
attained is to be attributed to his initi- 
ative, and the keen interest he takes 
in its welfare. The president is sup- 
ported by a committee of about 20 prac- 


tical men—farmers, fruit growers, gar- 
deners, and others resident in the 
neighbourhood. 


The aims of the club are two-fold ; 
firstly, to induce the workers on the 
land to take a creative and proprietary 


- interest in their labour; and secondly 


to increase their efficiency. In point 
of fact, these two may be taken as cause 
and’ effect, for, with interest there is 
more energy, more spirit, greater intelli- 
gence, than without it. In order to 
induce the interest prizes are offered 
for competitions, covering nearly all the 
work done on an ordinary farm--hedging, 
ditching, ploughing, thatching, mowing, 


reaping, rick-building, hop-drying, hop- 


stringing, sheep management, poultry 
keeping, &c. There is also a veterinary 


-section, dealing with the prevention and 


cure of the common diseases of farm 
stock. 


An agricultural exhibition is held 
annually on the estate in connection 
with the club; this is always a red-letter 
day for the workers; prizes are distri- 
buted, and a feast is provided which no 
one is too proud to enjoy. There is also an 
annual flower show, which is held in 
the grounds of the court; prizes are 


‘offered for almost every sort of flower, 


fruit, and vegetable which a cottage 
can produce. The day of the flower 
show is the great day of the year; not 
only to do the workmen who compete, 
but prizes are also given for needle work, 
carving &c., the results of long busy 
winter evenings of the wives and older 
children, Then are competitions for 
miscellaneous articles, such as butter, 
cakes, honey, and wasps’ nests—this 
latter a most useful class, especially in 
such a summer as the last, The oppor- 
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tunity is taken to give demonstrations 
on various useful subjects, such, for in- 
stance, as the pruning of trees, in connec- 
tion with which a special class is held by 
an expert in the art, which may be 
attended by anyone in the district. At 
the end of the session (three or four 
weeks) a pruning exhibition is held in an 
orchard within reach of the club; a com- 
petent fruit grower is appointed as 
judge, and prizes are given for the best 
pruned trees. Each competitor is dis- 
tinguished by a letter attached to his coat, 
and corresponding to that on the trees 
which he has to prune. The trees are 
generally Apples (standard). Plums, 
and Gooseberries, or sometimes Pears, 
Cherries, and Currants, and they are 
chosen to present asfar as possible the 
same features, The competition begins 
punctually at 10 a.m., without regard to 
weather, and each competitor is provided 
with steps, ladder, saw, and knife. The 
judge remains on the spot and watches 
the work throughout, and at1 p.m, the 
competition ceases. The judging is done 
by points, which are noted down during 
progress of the pruning, so that the 
winner is declared as soon as the com- 
petition is closed, Asarule about la or 
20 lads compete. Points are given for 
judgment as to which branches to cut, 
skilful and expeditious manipulation, 
and the appearance of the trees when 
finished. The pruning demonstration is 
really of great service to orchard 
owners, whomay thus have their trees 
pruned free of all charge; the work is 
usually done very well, as the competitors 
are trained by the hardy fruit foreman 
at Madresfield Court. In case of any 
damage being done, the judge is em- 
powered at once to stop any pruning if 
the competitor appears incompetent. 
The advantage to the men themselves is 
still more obvious; the knowledge thus 
gained will be of incalculable benefit to 
them, especially to those who will one 
day possess fruit trees of their own. 

The theoretical side of horticulture 
and agriculture is chiefly developed by 
means of lectures and demonstrations 
which take place in winter at the club 
room; there are also nature study 
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rambles in the summer. It may be 
mentioned here that this part of the 
work receives valuable assistance and 
‘encouragement from the Worcester 
County Council in the shape of an 
annual grant of £150. 


The recreative aspect is by no means 
forgotten, and cricket in the summer, 
concerts, a few dances, and facilities for 
boxing practice in the winter, form 
pleasant diversions. The evening of the 
flower showis always wound up by a 
dance on the lawn, which attracts large 
numbers of country people, and which 
is always attended by the Earl and 
Countess Beauchamp. 


I hope that I have succeeded in show- 
ing that this club renders a considerable 
amount of real and practical service to 
the villages in the neighbourhood, and 
so indirectly to the county in general. 
The club, moreover, publishes a quar- 
terly journal, which records the trans- 
actions in an interesting way, and is 
edited by the estate agent, Mr. Wilson. 


The secretary of the club is Mr. A.D. 
Melvin, address Abbotsford, Malvern 
Link, Worcestershire, and the secretary 
of the horticultural sub-committeeis Mr. 
Crump,of Madresfield Court Gardens. In 
case anyone would like to hear more of 
the work of the club, either of these 
gentlemen would, Iam sure, be glad to 
give information on the subject.—Owen 
Thomas. 


—aar 


THE NEW YORK. EXHIBITION. 


A MEETING OF THE ADVISORY 
COMMITTEE. 

A Meeting of the Hon. Advisory Com- 
mittee of the New York International 
Rubber and Allied Trades Exposition 
was held at the London Chamber of 
Commerce on Monday, 5th instant. Sir 
Henry Blake, G.C.M.G., presided, and 
among those present were Mr. Alexander 
Bethune, Mr. Norman Grieve, Mr. J, 
McEwan, Mr. F. J.B Dykes, Mer. H. M. 
Mitchell, Mr. R. Hoffmann, Mc. J, Dick - 
Lauder, Mr. J. L. Shand, Mr, E.G. Salmon, 
and Mr, Staines Manders, organising 
manager. Sir William Hood Treacher, 


452 


ee ed ie OI ee ee ‘e! 
\ ee iA i 


Lord Elphinstone. Sir Thomas aslo 
and the Brazilian Consul wrote expressing 
their regret at their inability to attend, 
but promising to support the Exhibition 
in every possible way. In his report, Mr. 
Staines Manders'stated that while other 
countries are negotiating Brazil, Peru, 
Mexico, Trinidad, the Republic of 
Honduras, British Guiana, Jamaica, the 
Hawaiian Islands, Cochin China, Equa- 
torial Africa; Occidental Africa, Mada- 
gascar. Belgium and the Congo, Ceylon, 
British Malaya, Lower Burmah, and 
Portugal have either officially or semi- 
officially intimated their intention to 
exhibit. The Dutch East Indies are 
practically the only country of note from 
which no deflnite information has been 
received. 


Sir Henry Blake presided. Suffering 
from a bad cold, he gave proof of interest 
in the Exhibition by turning out cn so 
inclement aday. Hesaid that it was in 
the interests of the plantations and of 
some ofthe manufacturers that they 
should be properly represented in New 
York which had never yet had placed 
before it all the excellent conditions of 
rubber production in our KHastern 
Colonies. He need hardly say that when 
America learnt to appreciate those con- 
ditions it would be to the advantage of 
planters in Ceylon and Malaya. Money 
must bespent; money was like any other 
seed: if you do not sow you cannot reap. 
They must attract American capital and 


support, and heurged them to lookto 


the future. It behoved them to be pre- 
pared to meet competition in the markets 
of the world. They must determine to 
make the Rubber Exhibition in New 
York as good as, if not better than, that 
held in London last year. 


the world’s supply of rubber, and he was 
satisfled that it would be to therubber ~ 
grower’s benefit to make a good show in i a 
New York. 


Mr. Staines Manders said it was their 


desire that the manufacturers of America 


might know what rubbber was produced ~ 
under the British flag. He announcod a i) 
that Professor Wyndham Dunstan had cb, 
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The American 
manufacturers take more than one-halfof 
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_ by planting companies. 
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arranged on behalf of the Imperial 
Institute to send samples and selections 
of every known rubber grown in British 
possessions—an exhibit which would be 
sof value to all scientists, manufacturers, 
and students. He had advice from 
Ceylon and Malaya that they were 
energetically at work, but they wanted 
assistance from this side. Resolutions 
moved by Mr. Noxman Grieve and Mr. 
Alexander Bethune were carried, approv- 
ing the appointment of special com- 
mittees of gentlemen connected with 
Malaya and Ceylon to secure subscrip- 
tions from companies and individuals 
with Mid-Hastern interests, the com- 
mittees in Malaya and Ceylon being 
advised by cable of the amount sub- 
cribed. Mr. Norman Grieve explained 
that the Rubber Growers’ Association 
had appointed a committee of three 
to go into the question of medals and 
awards to be offered for competition 
Mr, Herbert 
Wright wrote suggesting that a resolu- 
tion should be passed appointing repre- 
sentatives to take charge of the interests 
of Java, Sumatra, and Borneo, mention- 
ing Mr. R. N. G. Bingley, Mr. A. G. N. 
Swart, and Mr. Hammond. The pro- 
posal was approved, though no one knew, 
in their absence, whether those gentle- 
men were prepared to serve. 


In answer toa question as to whether 
the British machinery manufacturers 
were going to exhibit in New York, Mr. 
Manders said up to the present they had 
not agreed to come in. They felt they 
could not compete with manufacturers 
on the other side, but he reminded them 
that the Americans were already turn- 
ing their attention to machinery re- 
quired for plantations and wild rubber. 
A very large percentage of the makers 
of American machinery would be exhibi- 
ting, and it would be the English mac hi- 
nery makers’ loss if they held aloof. 
For the rest, Mr. Manders made it clear 
that rubber interests in all their infinite 
variety will be well represented, and he 
left the impression that it will be neces- 
sary for those who have not yet sigui- 
fied their willingness to participate, to 
hurry upif they would not be too late. 
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The support which has been forthcoming 
in the past few weeks has assured the 
success of the enterprise, and we can 
only hope that as rubber is toa very 
large extent a British Imperial asset, so 
British interests, whether on the plant- 
ing or manufacturing side, will be ade- 
quately represented in New York. 


AGRICULTURAL IMPLEMENTS. 


(From the Indian Agriculturist, Vol. 
XXXVII., No. 4, April 1, 1912.) 


RECOMMENDED BY. BURMA AGRI- 
CULTURAL DEPARTMENT. 


The following is a list of implements 
recommended by the Department of 
Agriculture, Burma :— 


1. Large iron plough, Rs. 27.—This 
plough is of general utility and works 
well on all soils—irrigated or unirrigated. 
It ploughs to a good depth and is very 


_useful in getting land prepared quickly 


or in helping to free it from weeds. 
One ploughing is equal to three or four 
with the Hteé. It is excellent for large 
holdings where deep cultivation is re- 
quired. 

2. The ‘‘ Meston” plough, Rs. 7-8.— 
A light iron plough which does much 
better work than the Burmese plough. 
It is especially suitable for light and 
medium soils, is easy of draught and 
prepares the land for sowing quickly 
and well. 

3. Small cultivator, Rs. 110.—This cul- 
tivator runs on three wheels and has 
seven teeth which stir up the soil. Two 
or more teeth can be removed if desired, 
It does excellent work in land infested 
by weeds; and for rapidly preparing 
fields for sowing dry crops it is une- 
qualled. One pair of bullocks can draw 
it with five teeth, or in light soil with 
seven teeth ; but in heavy soil two pairs 
will be required for seven teeth. Useful 
only on large holdings as the cost is high, 

4. Bullock hoe or cultivatior, Rs, 40.— 
This implement can be used for many 
purposes ;— 


(1) As a cultivator before sowing. 


It has five iron teeth and does work 
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similar to No.3. though it is not sostrong 
and does not usually cultivate quite so 
deeply. It is easily drawn by a pair 
of bullocks and is an excellent weed 
eradicator and preparer Of the soil. Does 
three times the work of the Htén. 


(2) As a hoe or light cultivator 
between the rows of the crops grown 
in lines. Two of the teeth can be re- 
placed by hoe blades for cutting out 
the weeds; and by means of a lever 
the teeth can be made to work close 
together or wide apart according to the 
distance between the rows of plants. 


(8) It can be used for making ridges. 
As the cost is somewhat high it is not 
to be recommended for very small 
holdings. 


5. “Planet Junior” hand hoe, 
Rs. 22-8.—This is a light implement easily 
worked by hand. It can be used both 
as a hoe and as a small cultivator be- 
tween the rows of plants. It is a most 
useful implement for gardeners and on 
small holdings—and can be made to do 
many times the work of the Pauk-too 
in weeding ground-nuts, chillies, vegat- 
ables, ete. 


6, The Disc Aarrow or cultivator 
Rs. 50 to Rs. 75.—This implement is well- 
known in some parts of Burma. It 
consists of a number of revolving discs 
(6 to 12 usually) which cut into the 
soil. It is useful on large holdings for 
breaking up the soil but not asa weed 
eradicator. The price varies according 
to the size of the implement or the 
number of discs, 


7. The “Angle” Harrow, Rs. 7.—For 
description and uses see Cultivators’ 
Leaflet No. 22, which can be obtained 
free on application to the Director of 
Agriculture. 


9. The ‘‘ Small Occupation” Winnow- 
ing Machine, Rs. 132.—This machine is 
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easily worked by two people and will 
clean 20 to 25 baskets of paddy per hour. 
It cleans the paddy quicker and better 
than winnowing by hand and you are 
independent of the wind. In some places 
a higher price (as much as Rs. 5 per 100 
baskets) has been paid for paddy cleaned 
by this machine. Owing to the high 
price it is not suitable for a small hold- 
ing, but for medium and large holdings 
it is most useful. A number of culti- 
vators might combine together and pur- 
chase a machine; or co-operative credit — 
societies might buy, and hire or lend 
out machines. <A good profit can be — 
made by hiring out machines at Rupee 
one per day (the price paid up to the 
present to the Department). Larger 
machines can he supplied at prices 
according to size and out-turn of clean 
grain. 


10. Hand Chaff cutter Rs. 11.—A small 
machine for small or large holdings. 
Used to cut up jower stalks, paddy, 
straw, ete., or bullock food, much quicker 
and better than cutting it in the ordi- 
nary way withadah. Larger machines 
can be obtained for hand, bullock, or 
engine power. Prices on application. 


11. Chain pump, from Rs. 40.—This 
pump is worked on the endless chain 
system. It will supply a large quantity 
of water and is easy to work. It is 
recommended for gardens, betel groves, 
and for irrigating fields where a large 
quantity of water is required to be 
raised from a small depth. The price 
varies according to the height to which 
it is required to raise the water. 


Auy further information regarding 
the above implements may be obtained 
by applying to the Deputy Director of 
Agriculture, Northern Circle, Mandalay, 
to whom all orders should be sent. 
As the stock of implements is very 
small and some have to be made, orders 
should be sent in good time. 
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INTERNATIONAL RUBBER 
CONGRESS. 
To BE HELD at BATAVIA (NETHER- 
LANDS East INDIES) APRIL 1914. 


DEAR SiR,—We have the honor to 
draw your attention herewith to the 
fact that an International Rubber Con- 
gress and Exhibition will be held at 
Batavia in April 1914. 


The Congress and Exhibition will be 
organized by the Netherlands Indies 
Agriculture Syndicate (‘‘ Nederlandsch- 
Indisch Landbouw-Syndicaat”) which 
also brought about the very successful 
Fibre Congress and Exhibition at Soura- 
baya in 1911. Both Congress and Exhibi- 
tion have the support of the Government 
of the Netherlands Hast Indies and 
many influential persons, commercial 
bodies and estates. 


His Excellency the Governor-General 
of the Netherlands East Indies has kindly 
consented to become Honorary President 
of the Congress and the Exhibition and 


- has declared himself prepared to person- 


ally open the former. The consular 


representatives established in the 
Netherlands Indies have also been 
invited to become members of the 


Honorary Committee. 


A complete detailed programms of the 
Congress and the Exhibition will shortly 
be published and distributed on a large 


seale in all countries of the world. 


At this moment we can however state 
that both the Congress and the Exhibi- 
tion will deal with all matters concern- 
ing rubber-production (wild and planta- 
tion-rubber) and the preparation of the 
crude product, in the broadest sense of 
the word, whereas other branches of the 
culture and industry such as the produc- 


tion and preparation of balata, jelotong - 


and gutta-percha will be given all atten- 
tion. It is hardly necessary to state 
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that the rubber culture and industry— 
which develop so rapidly—will be dealt 
with as regards their condition at the 


time of Congress and that everything 
will be brought as much up to date as’ 
possible. 


As we are assured that this prelimi- 
nary and short notice will be sufficient to 
give you an idea of the great importance 
of the Congress and Exhibition, we do . 
not doubt but that you will be readily 
prepared to assist us in making our plans 
public through the medium of your well- 
read journal. 


Whilst invoking your kind assistance 
in this matter, we take this opportunity 
of drawing your attention to the fact 
that this Exhibition—after the two 
successful rubber-exhibitions held in 1908 
and in 1911 in London and that which 
will take place towards the end of this 
year in New-York—will te the first 
International Rubber-Exhibition to be 
held in one of the wmportant rubber- 
producing countries. 


This latter is without doubt from 
a colonial-economical point-of-view of 
much importance and special interest. 


Requesting you tobe so good as to 
send usa copy of your esteemed publi- 
cation in which Congress and Exhibition 
are brought to the notice of the public, 
and thanking you in anticipation for the 
trouble to be taken, 


We have the honor to be, Dear Sir, 


J. G H DE VOOGT, Major-General 

(Retired), Delegate of the Netherlands 

Indies Agriculture Syndicate, Presi- 

dent of the Rubber-Planters Associ- 

ation, Balavia. 

H. J. LOVINK, Director of the 

Department of Agriculture, Industry 
and Commerce, Buitenzorg. 


Batavia, April, 1912. 
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MARKET RATES FOR TROPICAL PRODUCTS. “ieee 
(From Lewis & Peat’s Monthly Prices Current, London, 27th March, 1912.) 
a a | 
QUALITY. QUOTATIONS. ‘ QUALITY. 
“> nan HET "| __ [INDIARUBBER.(Conéd. TD eae (Oey 
ALOES, Socotrine cwt.|/Fair to fine «1658 a 70s Borneo 4 Common to good 1s 9d a 282d 
Zanzibar & Hepatic ,, |Common to good *+/50s a 82s 6d Java Good to fine red «-\8s 10d a 4s 8d 
ARROWKOOT (Natal) Ib.|Fair to fine --|8d a 9d Penang Low white to prime red|}, gq a 35 
BEES’ WAX, cwt.) } 2 Mozambique Fair to fine red ball _ .../3g 9d a 4s 5d 
Zanzibar Yellow _ ,, |Slightly drossy to fair .. |p6 178 6d a £7 Sausage, fair to good ..l35 da 4s 4d 
East Indian, bleached ,, |Fair to good £7 17/6.a £8 2/6 Nyassaland Fair to fine ball el Saiaide 
unbleached ,, |Dark to good genuine ..|6517/6 a £6 12/6 Madagascar Fr to fine pinky & whitelo, oq a 3s 6d 
Madagascar », |Dark to good palish |96 15s a £7 2s 6d Majunga & blk coated ..lo5 a 996d 
OAMPHOR, paren 1 |Retined ‘ 1s 6d a 1s 83d Niggers, low to good ..|¢q a 883d 
1, |Fair average quality  «.|140s New Guinea : Ordinary to fine ball ..l9s gd a 35 6d . 


(07 ARDAMOMS, "Tuticorin Goed to fine bold 4s a 4s 2d {NDIGO, E.I. Bengal |Shipping mid to gd violet|gs 94 a, 38 8d 


Middling lean 3s 83d a 38s 6d Consuming mid. to gd. * 

Good to fine bold +-|39 2d a 3s 4d Ordinary a middlise” ae ates 6d 

Brownish 2s 10d a 3s Oudes Middlingto fine 9s ¢a a 2/8 nom 

Med brown to fair bold 3s 3d a 4/3 nom. Mid. to good Kurpah 282d a2s6d 

Small fair to fine Plu, 2s 9d a 48 3d Low to ordinary ls 6d a 2s 

. |Fair to good -/28 10d a 3s Mid: to fine Madras |None here 
Fair to good +. (382d a 8s 4d MACE, Bombay & Penang|Pale reddish to fine [95 3d a 28 6d 


Malabar, Mellicherry 
Calicut 

Mangalore ,, 

Ceylon, Mysore: ,, 

Malabar. 

Seeds, E.1,& Ceylon ,, 


Ceylon Long Wild ,, |Shelly to good --|6d a 2s rdinary to fair 
CASLOR OIL, Calcutta,, |Good 2nds - /33d a 4d h Java Bowe dae », good pale 
CHILLIES, » Zanzibar ewt. Dall te ong Bay -/40s a 453 Bombay Wild 

apan Fair bright sma +-|82s 6d a 40s MYRAB UG and Coconada 
CINCHONA BARh.— ib. Crown, Renewed 33d a 7a pee yates) carb Jubblepore 
Ceylon Org. Stem |2d a 6d ” |Bhimlies 
Red Org. Stem 19d a 43d Rhajpore, &c. , 
Boneh ian ve engal f Caloupies 
a — 64’s 57’s 
CINNAMON,Ceylon Ilsts/Good to fine quill. !s 8d als7d NUIMEGS- & penta 80’s 
per Ib, 2nde a i is4da 1s 6d ” 1110's 
vied ” » ts a a ad NUTS, aannes ewt.|Ordinary 2 fair ke 
” ” sals OM H inary to goo 
Chips, &c..|Fair to fine bold 25d a 3d epee otc” ean or We 
CLOVES, Penang b./Dull to fine bright pkd.j11da 1s 1d Madras 
Amboyna _..|Dull to fine 9d a 10d OIL OF ANISEED _ ,, |Fair’ merchantable 
. Ceylon : 9d a lod CASSIA » |According to analysis 
Zanzibar Fair and fine’ bright 53d a 6d LEMONGRASS 5, [Good flavour & colour 
Stems --|Fair 2d NUTMEG », |Dingy to white 
COFFEE CINNAMON ,»» Ordinary to fair sweet 
Ceylon Plantation cwt.| Medium to bold 20s a 118s CITRON ELLE Bright & good flavour 
Aah Good ordinary Nominal ORCHELLA WEED Tent 
Liberi: »» |Fair to bold '|70s a 80s Ceylon Fair " 
COCOA, eyion Plant. ,, |Special Marks 72s a 89s 6d Madagascar Fair fr 
Red to good 64s a 71s 6d PEPPER — (Black) a 
Native Estate »» Ordinary to red 40s a 678 Alleppy & Tellicherry|Fair a 
Java and Celebes ,, |Small to good red 25s a 808 Ceylon to fine bold heavy .. 
COLOMBO KOOT » |Middling to good 15s a 20s Singapore’ ” Irair ee ae) Vaal 
CROTON SEEDS,sift. cwt./Dull to fair 70s a 75s Acheen & W: C. Penang Dull to fine coll GA 
CUBEBS Ord. stalky to good 150s a 17¢8 (White) Singapore Fair to fine a5 3 
GINGER, Bengal, rough, Fair 35s nom. Siam ” [Bair ne to -- (8d 
Calicut, oa A,, |Small to fine bold 80s a 85s Penang » |Pair ce ie 
Bé&C,, |Small and medium 60s a 70s NAnEORee eet aae aN 
Cochin Rough ,, Common to fine bold 0s a 45s RHUBARB, Shenzi ”.|Otdinarytogood .. 
ait eres hry D's coe ; Canton ..|Ordinary to good oo 
ji 2 2 C 7 
@UM AMMONIACUM 7 High Dried. .| Fair to fine flat 


Ord. blocky to fair clean)40s a 72s 6d 
Pale and amber, str. srts |£12 10s a £14 5s 
Be little red|£11 a £12 


Dark to fair round 


ANIMI, Zanzibar SAGO, Pearl, large ..|Eair to fine 


Bean and Bea ip ate 758 a a 10s median i dice 
Fair to good red sorts |£7 a £9 SEEDLAC ewt,|Ordinary’to gd. soluble 
Med. & bold glassy sorts}/25a £8 = na to fi 
Madagascar ,, |Fair to Bocd Palish  . 3 af aes 15s SENNA, Tinnevelly — Ib. emi cn bold green a Pe 


aBABIO E,I. & Aden ,, Ordinary "to good pale 353 a 45s nom. Commonspeckyand smallil4q s aaa 


SHELLS, M. o’- PEARL— 


Turkey sorts , Ae 6d a 57s 6d 9 
Ghatti i Sorts to fine pale 253 a 35s nom, renege owt. oun etaue pee. MA 78 ae toned 9 
Kurrachee +, |Reddish to good ale ...(2786da358 ,, Mereui ” ” ” os wae 
Madras » |Dark to fine pale’ ...|278 6d a 35s_—,, meres na Fair to good 
ASSAFCTIDA » |Clean fr. to gd. almonds|£16 ® £18 Banda ” 
Fang Sanaa ep ph MeN This § LAMARINDS, Calcutta... uae “to fine bk not stony 10s 2128 
M\RRH, Aden sorts cwt |Middling to good bas ia Oe 6d rote testa ony and inferior soa 68 
Somali 4 “ 50s a 52s 
OLIBAN UM, drop , Good to tine white 45s a 60s Zanzibar, & Bombay lb. Piekinge bold ma 12s a 208 
Middling to fair 35s a 40s TURMERIC, Bengal ewt,|Fair - ose s 6d a 38 
pickings ,, |Low to good pale 12s 6d a 27s 6d Waders Finger fair to fine bold ee o7s bt / 
siftings ,, |Slightly foul to fine |20sa 22s 6d Do. ” |B uibe [bright 1pee Bhs zi 
INDIA RUEBEK Ib. (|Fine Lore, Weis: $ sheets By a Cochin ,, Finger fair Fy {te } ot 
” ” 
Ceylon, Straits, Crepe ordinary to fine. .\5s 5d a.5s 6a ee {108 . 
Malay Straits, ete. Fine Block “"l5s ed VANILLOES— Ib. 
[Scrap fair to fine , 148 8d a 4s 9d Mauritius... 1sts|Gd crystallized 34 a84 in 13s a 183 6 
Assam Plantation .|4s 3 Madagascar .,, } 2nds|Foxy & reddish 34a ,,|18S a 16s 
Fair 11 to ord, red No, 1|3s 6d a 33 10d Seychelles ...J 8rds/Lean and inferior wfl2s 6d a 1 
R angoon . > » |28 a 2s 8d VERMILLION .. Fine, pure, bright BS 


WAX, Japan, squares Goodhite hard be 438 
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CEYLON’S PALM PRODUCTS. 
DURING FIRST QUARTER OF 1912. 


The new year was ushered in with a con- 
‘tinuation of the previous five years’ dry weather, 
‘but during March the whole nut zone got most 
welcome showers. This rain came in‘a period 
when little rain is expected, before the middle 
of April, the first’ being, as a rule, our driest 
‘quarter. The five years of unusually ‘short 
rainfall began to tell on our palms, resulting 
in a run of very small nuts of an alarmingly 
poor quality and short crops, some estates'in 
our best districts, where some of their pickings 
are usually 60,000 to 70,000 nuts, falling to 7,000 
and 8,000. 

Nut estates in the Eastern Province have 
felt this terrible dry cycle even more’ than 
other parts of the nut country, for, during the 
whole of 191] they got practically no rain till 
November and December and sum up to date 
this year, in some cases. Watering had to on 
be resorted to in the younger plantations. In 
the Eastern Province strange to say, the average 
some estates is still under 1,000 nuts to the 
candy notwithstanding the short rain-fall. Nice 
showers fell, however, on ist and 2nd April in 
some parts of the Eastern Province. 


“The export of coconut oil up to April 15th, 
has been the smallest for four, years, the total 
being 56,374 cwt, against 116,640 cwt. in 1910. 
Prices, home and local, kept very steady 
during the quarter, ranging from Rs. 505 to 
Rs. 550 f.o.b, and £40 to £44 10s.in London, 
Our local oil mills must be feeling the heavy 
export of copra, the bulk of which should bo 
crushed locally. 
The exports of copra show a total of 
118,921 cwt. but not quite up to1910. This 
ig no doubt owing to poor quality of the kernel 
caused by the dry years in the past. It took 
far more nuts to make a candy of copra than 
in former years over the Ist quarter, our best 
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for outturn. Nota single cwt. of this copra has 
gone to the U.K. this year to date. 


Prices were also very steady in this, notwith- 
standing the short supply in January-February, 
but hardly in keeping with the larger number 
of nuts it took to the candy, in some cases 
reaching 2,000. 

The export of desiccated coconut during the 
quarter has also been very steady. We sent away 
some 5,024,518 Ib. up to April 15th, against 
5,325,427 lb. in 1911 at same date. The quality 
of the nut has been very poor and nuts very 


. scarce and towards the end of the quarter, the 


price as also the demand fell away so much so 
that several mills did little more than finish up 
the contracts they had on hand, while several 
were shut down. The coal strikes and a fear of 
securing freight seemed to be keeping back 
home orders. Prices ranged between 223 cents 
to 25 cents for ordinary assortment. 


There is an increase in poonac during the 
quarter as compared with 1911, but we are far 
behind 1909 and 1910. The export of this is 
governed very much by oil export, but the local 
price has been very much against a large local 
consumption. The total exported up to April 
15th was 33,198 cwt. 


The increase in nuts in shell is very marked, 
it being nearly the greatest in four years, the 
total being 3,234,972 nuts up to April 15th, Like 
desiccated nut the most of the nuts exported 
went to the U. K. 


There is a falling-off in coir yarn, while there 
is a decided increase in fibre owing to the great 
demand of today for mattress fibre. The price 
went up to Rd per cwt. Colombo delivery. The 
result of this increased demand has been the 
opening of several new mills, while more aro 
talked of. Millers have been paying as high as 
R3 and over for their husk, per 1,000, while a few 
years agoitcould be had for carting away, It 
looks as if we are to have over-production of 
mattress and bristle fibre. 
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A NEW COCONUT PEST. 


AN IMPORTANT DISCOVERY IN THE 
PHILIPPIN ES. 


The planting community of Ceylon will be 
greatly interested to Jearn that a parasite of the 
coconut palm, which may prove to’ be a most 
serious pest, has been discovered by a Govern- 
ment Agricultural Inspector in the Philippines. 
This insect is related to the White Fly of the 
citrus orchards of Florida, and this fact alone 
is sufficient to cause the coconut planters _con- 
siderable anxiety. The pest has been termed 
the Coconut White Fly, and. is at present con- 
fined to one district. It appears that this is the 
first occurrence of any insect of this genus in 
the Philippine Islands, and the species itself is 
new to science, A similar species exists in the 
West Indies, and has caused immense damage, 
some districts having even been abandoned 
largely on account of its attacks. 


Like all of the so-called ‘‘White Flies” (which, 
of course, are not flies) and the related ‘‘scales,”’ 
the individuals are very small, and not readily 
noticeable except when present in large colo- 
nies, The general colour of the older indivi- 
duals is white or grayish; at first the larvze are 
nearly naked, and of a pale brownish shade, but 
when about half-grown they develop a fringe of 
white waxy material around the edge of the 
body. This waxy substance, as the insect grows, 
gradually covers the entire body with a mass of 
cottony thread-like appendages and waxy flakes. 
The minute eggs are laid on the under-surfaces 
of the leaflets, usually on the young leaves of 
the palm. Thus far it appears the insect is 
attacking by preference only the young palms, 
that is, those under 6 or 8 years of age, but 
unless checked, it will probably soon spread to 
all the palms in the vicinity. Soon after the 
eggs are hatched the young insect begins walk- 
ing on the underside of the leaf in the endeavour 
to find a suitable position for its attack ; satis- 
fying itself as to location, it inserts 1ts beak 
through the epidermis of the leaf, and begins to 
suck the sap from the soft inside, tissue; after 
becoming thus attached, the young insect sel- 
dom moves, unless disturbed, until it attains its 
full size. Shortly before emerging asa winged 
insect it stops feeding, but remains attached to 
the leaf. Though comparatively weak fliers, the 
danger of their passing through the air from one 
tree to another is greatly increased by the action 
of winds, since when the insect may only wish to 
fly from one leaf to another it may accidentally 
be borne by the wind to a considerable distance, 
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Some of the colonies contain scarcely more 
than a dozen individuals, while others contain 
many thousands and form an irregular white 
area over the underside of the leaf. This feature 
of their colour is exceedingly valuable to the 
coconut planter, since it readily allows him to 
readily determine the presence of a colony in 
his grove. Although a hymenopterous insect, 
evidently a parasite of this coconut pest, was 
observed in the act of laying eggs in or upon 
the immature White Flies, it is not likely that 
any parasites will be of much avail in checking 
the spread of this pest. Therefore the coconut 
planters in the infested district are going 
through their groves, cutting off and burning 
all attacked leaves, or portions thereof, At the 
same time they are looking over their young 
groves carefully for the same signs. The Bureau 
of Agriculture recommends in the worst cases to 
treat the pest with kerosene emulsion, or some 
similar spray, provided he has had experience 
with such remedies. Fumigation is only re- 
commended in extreme cases. The Bureau fur- 
ther says that if the pest is taken in hand 
immediately there is very little chance for it 
spreading to other districts of the Philippines. 

When it is considered that the coconut in- 
dustry is one of the, largest in,the Philippines, 
the importance of this discovery is readily seen. 
That it might develop and spread to other 
sections of the East, the author of the article, 
Mr. D. B. Mackie, thinks quite possible, unless 
itis checked at once. Although a pest of this 
nature has not been identified in Ceylon as yet, 
one of our coconut planters informed an Observer 
representative upcountry recently, that some 
sort of a new pest, he thought, was at work, al- 
though signs.of it were very rare, and what its 
species was, he could not as yet say. It does 
not take the form of the Coconut White Fly, 
however, but is more mild in its attack, and not 
80 menacing to the palm as the former. We 
trust it will not be the ill-fortune of our planters 
to discover such a parasite in Ceylon as we 
have described above. 


COCONUT PLANTING. 


VALUABLE HINTS. 
By «a Practica, PLanrer. 

There bas been a lot of talk lately of a coming 
boom in coconuts. Much depends on what one 
considers a boom. There will never be the same 
wild excitement over coconuts as there was over 
rubber, for coconuts can never give the‘enor- 
mous profits that rubber has given and still gives. 
That many thousands of acres of land will be 


and Magazine of the Ceylon Agricultural Society.—May, 1912. 


planted up in nuts during the next few years no 
one can doubt ; and while many good companies 
will be floated, not a few wild cats will see the 
light of day. 
The first thing to be considered by any one 
intending to go in for nuts is the 
CHOICE OF LAND. 
Coconuts will grow in any soil, but will not bear 
in every soil, The best soil is a chocolate loam, 
and the one to be most avoided is laterite. 
While coconuts do well in the blue clay soil of 
Lower Perak, they bear badly inthe white clay 
soils of Ceylon. I worked an estate in the Chi- 
law District ‘of Ceylon where there was a white 
clay field. The trees gave about 30 nuts each a 
year and the nuts ran over 7,000 to aton of copra. 


A white loose sand is unsuitable for coconuts, 
though the low quality of the soil can be re- 
medied by systematic manuring as is done on at 
least two good dividend-paying estates in Ceylon. 


It is a fallacy to think coconuts will not bear 
well away from the sea. Givena suitable soil 
anda fair rainfall, they will give excellent'results 
100 miles from the sea. If the land chosen is 
low lying, thorough draining must be done. It 
is as well to clear away all timber, as decaying 
soft wood is a favourite breeding-ground for 
beetles. 

The next care to be taken is in the 


SELECTION OF THE SEED NUTS. 

Only good round smooth husked nuts from 
trees at least’ 30 years old should be taken. 
Stick a blade of a pocket-knife into the husk 
and you will get a good idea of the size of the 
nut inside, or—better still—have'a few skinned 
It does not follow that the largest husk has 
the largest nut inside. 

When making a nursery dig over the soil at 
least 12 inches deep if the plants are to stay 
there long. Place the 


NUTS IN ROWS ON THEIR SIDES 
with the eye end slightly raised and cover 
with earth leaving the eye and about one quar- 
ter of the nut exposed. Planting nuts on end 
genorally gives disastrous results. The protec- 
ting cap falls off after a few days and every 
shower of rain leaves a little water in the cup 
atthe head of the nut. This water is heated 
by the sun and a portion of itsoaks through 
into the’ nut and very often rotting results, 
Some 16 years ago’ Il put in two nurseries 
of 25,000 nuts each to test the two ways and 
while only five per cent of the horizontally 
planted nuts’ failed to germinate, 28. per: cent 
of th up-ended missed, Opinions differ 'asto 
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the distance at which plants should be put out. 
30’ x 30’is a good distance. This on the square 
will give 48 and in triangles 56 to the acre. 
Holes should be dug—when practicable—at 
least 24’ x 24’ x 24’ and filled in with surface 
soil and ashes to within a foot of the ground 
level and the nut planted in a hollow scooped out 
of this earth. 


Now as to how old the plants should be 
before being removed from the nursery. IL 
believe in 


PLANTING OUT AS YOUNG AS POSSIBLE, 

in fact as soon as a good healthy spike appears 
and before the nut throws out roots, The germ 
feeds for some time on the kernel and as this 
source fails throws out roots to obtain sus- 
tenance. ‘he longer the plant is kept in the 
nursery the longer and more numerous these 
roots become. These roots must all be care- 
fully cut off before the nut is planted out and 
for some time after this the plant is without 
food. The shock kills a large percentage, The 
one taken from the nursery without roots 
receives no shock and has still plenty of kernel 
to feed (from. I have planted many thousands 
such in Ceylon and the Southern Pacific with 
most satisfactory results, A handful of salt 
sprinkled around the bed of the nuts is very 
effectual in keeping off white ants. 


The trees must be kept clean. If the whole 
estate is not clean-weeded a circle of six feet 
radius round the plant must be kept clean and 
for the rest of the land only a short rooted 
grass can be allowed to grow, All weeds and 
dead leaves should be collected and burned. 
The smoke materially helps to keep down beetles 
and other pests. 


In Ceylon and 8, India the nuts are picked — 
by men who climb the tree, cut down the nuts 
and pull off all dead branches and spathes and 
generally clean the tree.: These nuts are picked 
when ripe but not brown, They are collected 
and allowed to brown on the ground, This 
takes a month to six weeks. | know of no other 
country where this is done. Generally the 


NUTS ARE ALLOWED TO BROWN ON THE 
TREES AND FALL 
in their own time, while some planters pick by 
means of long bamboos at the same stage. The 
first method recommends itself strongly as the 
trees are cleared every tivo months and less risk 
is run of the nuts germinating before curing is 
started, This should be avoided for as soon as 
germination sets in the kernel commences to de- 
crease in size (therefore weight) and oi] madg 
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from germinated nuts is not so clear as that 
from others, 
FIGURES 

are ticklish things to deal with. An aver- 
age tree should give in a decent soil in its 
eighth year 50 nuts, and there isno reason why 
100 should not be picked from trees on good soil, 
On some of the Islands in the Pacitic I have 
seen acres of native nuts (uncultivated) giving 
an average of 120 to the tree, and in Ceylon ona 
500 acre estate I] picked 4,599 nuts per acre. 
These ran 4,800 to a ton of copra or about 280 to 
the picui, Copra at present is $10/50 per picul. 
The cost of bringing an estate into bearing 
varies with the locality, but $160/ to $180/ per 
acre should be the figure and dividends may 
range from 10 per cent. to as much as 50 per 
cent, though the latter is exceptional. 


Al NE. 


The above article on ‘‘Coconut Planting,” 
has drawn a vigorous, incisive and inform- 
ing letter from our correspondent ‘ B.”—one 
of the best authorities on the subject in 
Ceylon. The writer differs from Mr. Man- 
chip only on minor points and in most ins- 
tances it seems a matter of preference or 
adhering to accustomed methods, such as in 
the distance of planting, the dealing with 
weeds and dead branches, and tending of 
lately put out plants. The most experienced 
planters, we believe, prefer kainit to salt. The 
dictum that, given a suitable soil and a fair 
rainfall, coconut trees will give excellent results 
100 miles away from the sea, is an oft debated 
one. What B. says of the estate in the Dumbara 
Valley is true of most coconut plantations 
upcountry ; the trees may be prolific bearers, 
but the nuts are small. 


Negombo, 28th April, 1912. 
DEAR Sikx,—In answer to your invitation, 1 
beg to offer a few remarks on Mr. T. A. Man- 
' ship’s paper on Coconut Planting. 


Laterite being a hard soil through which roots 
pass with much difficulty and do not get much 
plant food from, it naturally follows that such 
a soilis not suitable for coconuts and in fact 
for any crop. 

Mr. Manchip says he worked an estate in the 
Chilaw District with a white clay field which 
yielded 30 nuts per treo per annum and over 
7,000 nuts ran to a ton of copra = 1,400 per 
candy. Neither the field nor the ad pees of 
copra is strikingly bad, 
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I know of estates, with a soil which is for the 
better part free, and which are regularly culti- 
vated, whose annual yield is not much above 30 
nuts per tree, and the out-turn of copra. is, even 
more than the estate Mr. Manchip mentions, 
Some of the recent reports on coconut com- 
panies in Ceylon record this, but this is due to 
drought. 


I happened to be, till quite recently, the 
Superintendent of one of the good dividend- 
paying estates Mr. Manchip. makes reference 
to, and successfully demonstrated that ‘''a white 
loose sand” is not ‘‘ unsuitable for coconuts.’’ 
When I took up the management of this estate, 
the white sand tields were allowed to go out of 
cultivation as being “ unsuitable for coconuts ” 
I reclaimed these fields; and whenI left the 
estate early this year, these fields were bearing 
better than the red-sand fields on the estate. 


I will not enter into a discussion with Mr, 
Manchip on his dictum “given a suitable soil 
and a fair rainfall, they (coconut trees} will give 
excellent results 100 miles away from the sea.” 
Suffice it to say, that I know of an estate in the 
Dumbara Valley where the trees by the river 
are bearing very well, but the nuts are small and 
will run about 1,500 to a candy of copra, Low- 
country natives say that up-country coconuts 
have very little oil in them. 


The clearing away of decaying timber on 
coconut estates is necessary in the Straits, which 
is plagued by the black. beetle; we are not 
troubled much with this in Ceylon. 


The advice about the selection of seed nuts 
and their position when placed in the Bheniay 
is orthodox, 

Planting at 30’ 30! is a good distance for rich 
soils, Personally, I favour the old regulated 
distance of 25’ 4 24’ which has come down) 
to us from Dutch times.: I prefer holes of 3’ 
cube to 24’ cube for the plants. As stated in 
my paper read before the Agricultural Society, 
IT fillthe holes to within a foot of the surface, 
by cutting the surface soil round the holes. By 
this method, the mouths of the holes reach 
a diameter of 5 or 6 feet and permit cf a large 
area of soil being loosened round each plant to 
give roots a start. A demonstration of this 
method can be seen on the railway journey to 
Negombo on the left of the line shortly after 
Jaela is passed, on Mudaliyar AE Rejepal ats 8 
estate. 

Iam in agreement with Mr Manchip « that 
plants should be put out shortly after they haye 
sproated. The late Mr-Advocate Britp told me 
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he put seed nuts in supply-holes and covered 
them over with coconut branches and allowed 
them to grow there. I have never noticed 
‘‘shock” killing coconut plants when they are 
put out after their roots have . penetrated the 
husks, Drouzht or too much rain kills coco- 
nut plants, whatever the age at which they are 
planted out. I prefer a coconut shell-ful (about 
1 1b.) of kainit, to salt sprinkled round lately 
put out plants, both as a protection against 
white ants and to keep the soil moist round 
them in dry weather. 

I prefer burying weeds and dead branches to 
burning them. The decaying vegetable matter 
adds humus tothe soil. The butt end of the 
coconut branches can be burned, as their decay 
is slow. It is nut the ‘‘smoke which materially 
helps to keep down beetles and other pests,” 
but the fires. Ifthese are madeat night-fall, 
insects are attracted into them and get burnt. 

Mr Manchip is wrong when hestates that 
picking by climbing in with bamboos 1s peculiar 
to Ceylon. It is peculiar to only some parts of 
Ceylon, Inthe North and Hast of the Island 
the nuts are collected from the ground, The 
advantages of cleaning up the trees and taking 
in crop at stated intervals, are too obvious to be 
stated, One advantage is, the trees are relieved 
of the strain of carrying crop till it dries and falls, 


One hears a great deal of the bearing capaci- 
ties of the coconut palms in the Straits. Fifty 
nuts per tree per annum in the eighth year, 
from average trees, may be secured in the 
Straits, but certainly not in Ceylon, except 
over a limited area. So with 100 nuts per tree 
per annum. 

..Mr Manchip is surely over particular when 
he states that ‘ona 500 acre estate in Ceylon I 
picked 4,599 nuts per acre,” Anyone else would 
have said 4,600. But like a celebrated chara- 
cter, he many exclaim” why should I speaka 
lie for a d——d coconut. ‘He says further 
‘¢These ran 4,800 toa ton of copra,” i. ¢., 960 
nuts to a candy of copra. I happen to know 
the coconut estates Mr Manchip was on when 
in Ceylon. I fail to locate this splendid estate 


of 600 acres-—Truly yours, 
B, 


a a ee 


DRYING HOUSE FOR COPRA. 


Mr, Hamet Smitu’s pga, 

The Editor of Tropicat Life writes very in- 
terestingly in support of a proposed house for 
drying “by the acre” which is worthy of con- 
sideration at the hands more especially—of 
govonut planters in these days when drying and 
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more especially rapid drying is the order of the 
day. Mr. Hamel Smith’s idea, which he has 
reduced to practical shape, is a chamber heated 
above the temperature of the air outside, with a 
floor area extending almost into acres, over 
which the produce can be laid out and dried 
quickly and cheaply shut off from the dirt and 
wet of outside. Mr. Smith illuminates his 
letter press with a diagram of the kind of 
building he suggests for the above purpose. It 
showsa building of four floors about 100’ by 30’ 
with an eight-foot shaft at each end. The skel- 
eton floors are fitted with strong woven wire 
stretched lightly across, and securely fastened 
on all sides to the joists placed two or three feet 
apart underneath. Over the wirework, which 
must be ot a small mesh both for strength and 
to keep tho produce as muchas possible from 
falling through, if would probably be found best, 
in Mr. Hamel Smith’s opinion, to lay loosely 
woven sacking or native-made matting, to pre- 
vent rust from falling through, and also, when 
dry, to facilitate and hasten the collection and 
removal of the,dried article which can be taken 
tothe side and lowered down the canvas or 
boarded shoots provided, while fresh supplies 
come up the lifts on the otherside of the 
building, and which are shown in the dia- 
gram, We hope that for the benefit of our 
readers Mr. Hamel Smith will send us photo 
blocks, showing the building. Loose planks, at 
least an inch in thickness, will be laid about as 
desired to enable the men to move about among 
the produce as they wish, and require to do, to 
attend to it whilst being dried. By having the 
boards loose they can be placed as is most con- 
venient, ‘‘Based on actual ‘results’,” writes Mr 
Hamel Smith, “ such a building is estimated to 
pRY 48,000 lb oF CoPRA PER DAY FOR TEN 
HOURS,” 

Having thus described the flooring we will, in 
Mr Smith’s words, explain the working of the 
building as a drying machine on a large scale. 
‘'he heaters, which will burn husks or other re- 
fuse as fuel, heats part or all of the air blown 
through their air-ways by four propeller fans, 
two to each heater. A by-pass duct and a swing 
valve enable any desired proportion of normal 
air to be forced direct into the building without 
going through the heater. This provision en- 
ables the temperature in the building to be kept 
under control. The air from the heaters and 
by-passes is forced up through the four floors 
tothe roof space. The four large circulating 
fans draw most of the air from the roof space 
down again into the ground floor, while the rest 
passes out through tw louvred furrets in the 
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roof. By means of the circulating fans all the 
air is made to pass three or four times through 
the four drying floors thus ensuring it picking 
up all the moisture it will hold before leaving the 
building. All the fans are driven from shafts in 
an underground channel, and these shafts are 
driven in turn from two oil-engines which can 
also be used to drive the lifts, 


Mr Hamel Smith, be it remembered, in no 
way claims perfection for his drying house and 
there is much in it, perhaps, that a practical 
coconut planter in these parts might consider fit 
to amend or modify, but it strikes a new depar- 
ture in copra Operations and ina moist climate 
like this with a large and almost continuous rain- 
fall occurring over a great part of the year 
copra-drying is often retarded and is rendered a 
slow process. Mr Hamel Smith’s ‘‘by the acre” 
house may therefore provea boon and a blessing. 
—Grenier’s Rubber News, April 13. 


Negombo, May 3rd. 
Dar Siz,—l was very interested in the above 
extract from Grenier’s Rubber News. 


I have interested myself on improved methods 
of copra drying ever since I took to coconut plan- 
ting and have discussed the subject with those 
who visited me from different parts of the world. 


Mr Fredrick Burchardt, the Managing Direc- 
tor of alarge Banking, Trading and Planting 
Company in German. Samoa, gave mea rough 
plan of a drying-house used by his company 
which had 6,000 acres under coconuts, 


This'and other plans of drying-houses which 
I received'I placed before my’ employers. The 
stereotyped decision was that they were satis- 
fied with the present system of drying’ and did 
not intend to spend money to improve it. 


Mr Hamel Smith (of ‘t cocoa ” fame) proposes 
drying “by the acre.” The idea is extrava- 
gant for estates, but will do for those who 
buy nuts and convert them into copra for 
purposes of trade, A building 100 feet by 
30 feet of four floors is estimated to turn out 
in aday of 10 hours 48,000 lb. of copra, 2.e., 
over 85 candies, That is entirely beyond the 
requirements of the largest estate in Ceylon, 
As with tea factories in the hill country, coco- 
nut estates with large drying houses can pur- 
chase the crops of the neighbouring estates, 
or work them into copra for them. 


It willbe remembered that Mr. Long Price, 
when presiding ata meeting sof a Kurunegala 
Coconut’Company last year, stated'thata large 
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proportion of the crop was lyingon the ground 
owing to want of trained men to manufacture 
copra and what was manufactured was at a 
high cost. With a drying house such as is sug- 
gested by Mr. Hamel Smith, ‘coconut planters 
will be independent of professional copra driers, 
and crops will not lie for long uncured on the 
ground. 


On the merits of Mr. Hamel Smith’s inven- 
tion, I leave experts to speak. I do not think 
it necessary to place sacking or matting over 
the wire mesh flooring ‘‘ to keep the produce, 
as much as possible, from falling through.” 
‘* The produce ” will be coconuts in large pieces 
and what does fall through can be swept out 
from the ground floor which will have to be 
paved. Old coffee planters know that for small 
coffee beans, the lofts of the coffee stores were 
covered over with } inch mesh galvanised wire 
matting. This should more than do for the 
floor of coconut drying rooms. 


Of course, it is understood that the meat 
will have to be detached from the shells before 
the drying can take place, to economise space 
and for other reasons. 


Who will be the first to build and use’ a new 
and improved copra drying: house? A Euro- 
pean Firm or a Ceylonese? The De Soysa 
brothers can have one in the Mahaoya Valley 
for allthe estates they own there... I commend 
the idea to Mr. R. E..8. de Soysa,: who has, 
asa partner in some. branches of his business, 
a competent Engineer and Chemist in the person 


of Mr. Weigel of Excise fame. 
B, 


THE CULTIVATION AND CURING OF 
CARDAMOMS. 


[In this article the cultivation, curing and 
commerce of Cardamoms are described. The 
photographs were expressly taken for ‘‘ The 
Chemist.and Druggist ” by Mr H F McMillan, 
of Peradeniya BotanicGardens, Ceylon. ] 

Borany. 

The cardamoms of British commerce are) <le- 
rived from Hlettaria Cardamomum, Maton, which 
grows wild, or 1s cultivated, on the Malabar 
coast of India ‘and Ceylon, these ‘countriés pro- 
viding almost exclusively the fine grades met 
with on the: London markets; The annual con- 
sumption in India'and Burma iscomputed to be 
nearly one million pounds. There is a large’mar- 
ket for’ the ‘spice in Calcutta, the cardamom 
coated with sugar forminga feature ribo» 
festivals and ceremonials,» 
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The Malabar cardamom-plantformerly, yielded 
the bulk of the spice imported into this country, 
but the cultivated Mysore variety now. affords 
most of:the fine quality. The latter plant, poss- 
esses a more robust habit, having larger and 
coarser leaves of deeper colour, and bearing ex- 
posure bettontian the Malabar type. I'he most 


noticeable differenve isthe inflorescences which: 


spring almost vert.cally from the bulb of the 
Mysore variety, but spread along the surface of 
the soilin the Malabar description. lt is not 
known how the district name ‘‘ Mysore” came 
to designate the variety: of a cardamom plant. 


There is, however, much confusion regarding © 


the equivalents in India of these two cultivated 
types, some holding that the names are reversed 
in India. There also appear to be two varieties 
of Malabar plants, var. minus being contined to 
Southern India and var. . majus, growing in 
Ceylon, The latter is distinguished by its shorter 
stems, broader leaves, and less globose fruits. 


The reed-like nature of the true or lesser car- 
damom:plant.is evident from the figure, which 
shows a complete young plant of the cultivated 
Mysore variety. The short-branched rhizome is 
creamy whitein colour, with deep pink mark- 
ings. In the illustration a bulb bearing two 
aérial stems is shown, one of which is folded to 
give some idea of its length by comparison with 
a scale (the smallest section of which is equiva- 
lent to 1 in.). The lance-head shaped leaves 
vary from 1 to 3.,ft- inlength and are from 3 to 
6in. wide, while their bases are sheathing. 
Below the stem on the left are seen two adven- 
titious buds, which would have produced new 
aérial stems. The flowersare borne in loose in- 
florescences (racemes) on stalks some 16 to 18 
in. long, which grow out close to the ground, 
being usually thrown out in the full-grown plant 
in groups of four to each aérial stem. Each 
raceme may have eight to fourteen branches, 
each with three to six flowers. The green calyx 
tube of the flower is 14in. long. The pale green 
corolla lobes arehalf aninch long, narrow and 
spreading, the white lip being two-thirds of an 
inch long, and bearing violet purple streaks 
radiating from the centre. The fruits, which 
ripen successively, are also shown, They are 
three-celled; each cell containing several aro- 
matic seeds. They open by three valves when 
ripe. The seeds are irregularly angular and 
transversely wrinkled. The fully grown plants 
frequently attain a beight of 15 ft. or more. 


Fig. 2showsthe more slender native wild 
cardamom of Ceylon (Elettaria Cardamomum, 
yar. 3 major) in a fruiting condition, 
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CULTIVATION, : 

Tu India the home of cardamoms is_ the wes- 
tern slopes of the mountains of the Malabar 
coast,, where there is a mean rainfall yof 121 in, 
and a mean temperature of 72° F. The.plant, 
which revels in moist localities, is commonly 
mot growing wild in the west shady mountain- 
forests of Canara, Cochin, and Travancore, 
being indigenous between the altitude of 2,500 
to 5,000 ft. The wild plant bears but short in- 
florescences, which become only sparsely fruited. 
In the States of Cochin and Travancore freer 
development is allowed by cutting and burning 
the brushwood of the juogle, while in the Coorg 
forests the natives practise a more systematic 


kind of cultivation as given below. The cultiva- 
tiou of the plant in the forests of the Anamalais, 
the Pulneys, and the Wynaad facing the Mala- 
bar coast is also in the hands of natives and of 
an indifferent character. The cardamom plant 
is best suited to a rich loamy soi], which is kept 
moist (but not wet) at all seasons, and is protec- 
ted from strong winds. These conditions are 
met with in the betel-nut plantations or pepper- 
gardens of Mysoreand of Canara, as also in the 
cultivated cardamom valleys of Ceylon. The 
plant will grow luxuriantly on stiff clayey soil, 
but it produces but little or ro fruit under these 
conditions. At the best the plant is capricious 
in regard to fruiting, 


In Coorg the Forest Department leases plots 
for fourteen to twenty-one years, and here the 
simplest of the effectivemodes of cultivation is 
followed. In February or March the cultivators 
set out for the shady evergreen forests and 
mounptain-sides, and beginto make small clear- 
ings of about a square chain in extent, there 
being about fourtoan acre. A space of some 
20 to 30 yards of jungle is left between each gar- 
den. Half the party cut down the small trees. 
and brushwood, theremainder felling the large 
trees. Selection of a suitable site is aided by 
the presence of seedling growths of cardamoms, 
but tradition and superstition also play a part. 
Hor instance, the presence of such plants as 
ebony, nutmeg, or pepper is held to be highly 
favourable. Felling of trees for shaking the 
ground must be done on certain days of the 
week, and be completed before noon, A party 
of ten men can, on an average, make five gardens 
a day, and generally somerfifty or hundred gar- 
dens are made annually until the whole jungle 
is under cultivation. Too many gardens lead to 
an injurious decrease in the amount of avail- 
able moisture Following the early rains of the 
monsoon, the dormant seeds germinate, and 
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Manihot Glaziovii for normal tropical climates. 
Manihot Dichotoma fer rather dry regions. 
Manihot Piauiensis for light sandy soil only in rather dry 


regions. 


These three varieties are very suitable for elevations; especially Dichotoma 
and Piauiensis which have been successfully planted up to 5,500 feet. 


Seeds true to name 
carefully prepared and tested, we supply for trial orders, postage paid to all 


countries, in 


Parcels of 10ibs. net at £3, 
after receipt of money order or cheque. 
10 lbs. contain about 3,700 seeds of Dichotoma or Piauhiensis; about 6,300 
seeds of Glaziovii; if requested the parcels can also be assorted, according to 
orders in two or three of these varieties.—Prices for bags of 135 lbs, on 


application. 


Hevea Piantations 


have found the Manihots very useful for elevations unsuitable for the culti- 
vation of Hevea, thus making use of idle land. 


Gevekoht & Wedekind 


Telegraphic-Address : ‘Gevekind Hamburg.” 
rf A. B. C. Code 5th Edition. 


Hamburg 1. 


young plants shoot up on all sides of the clear- 
ing, especially near the roots and stem of the 
fallen tree. The native isnot sure how the 
plant makes its sudden appearance, but he has 
a general belief that the seed is spread by 
monkeys, rats, and snakes, By the.end of a year 
the plants are 2ft. high, and weeding is then 
begun, a space of 6 ft. being cleared around 
each plant, and weaklings pulled up. Consider- 
able care is exercised in deciding which plants 
are superfluous. Little weeding is needed in 
subsequent years, as nothing will grow in the 
shade of theplants. By September or October 
of the third year a light crop is produced, which 
is the ‘‘ Devakottu ” (God’s fruit) of the Coorgs, 
a portion being ceremoniously offered to the 
deity. Each rhizome wiil then have about eight 
stems, but the full-grown plantoften has twenty 
aérial shoots, A partial harvest is obtaired the 
fourth year, after which full crops are then 
produced for six orseven years, when the plants 
become sickly, and commence to decay. Then in 
February some large trees are felled across the 
plot, killing many of the aérial stems, and 
stimulating the rhizomes to producenew adven- 
titious shoots, thereby renewing the producing 
capacity of the plot for another eight years, 
when the process of renovation is repeated, 


In South Mysore the forest cultivation is car- 
ried on by a departmental agency in the Nassau 
district and in the Ghat forests, the Coorg sys- 
tem being followed, and blank spaces filled with 
young plants from bulbs. Two large cardamom 
planters (Messrs. Middleton and Brooke-Moc- 
kett) store theirclearings with nursery-raised 
seedlings in ‘‘stools’’ about 7 ft. apart. The 
Mysore Conservator considers that with this 
system the risk of interference with rainfall is 
increased, 

In Kanara the cultivation carried on in the 
betel and pepper gardens of the Sirsi and Sid- 
dapur talukas is from seedlings, bulbs, and cut- 
tings, being also used for propagation in the 
old gardens. They are usually planted in 
“‘stools’’ alternately with the betel-palms. 


4 “ Fine Art ”—i1n CEYLON, 


It is in Ceylon that the cultivation of carda- 
moms has been raised to a fine art, with conse- 
guent improvement inthe quality of the. pro- 
duct. About 1884. whenthe price of the spice 
ruled high, cardamom-growing was tried in 
nearly every Ceylon plantation. Remarkable 
success was met with in some iistances, yields 
of 200 Ib. to 3001b. per acre being obtained, The 
acreage undercultivation increased until 1902, 


» 
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SALES OF PRODUCE IN BRITISH AND CONTINENTAL MARKETS. 


Fibres, Cotton, Grain, Oil Seeds, Hides and Skins, 


Timber, Rubber, Drugs, Wool, Ores, Mica, Gums, Tea, 
Cocoa, Coffee, Copra, Sugar, etc., are being regularly 
dealt in; Keymer, Son & Co., being selling Agents for 


Estates, Mills and Exporters. 


Samples valued. Best ports for Shipments indicated. 


The management of Estates undertaken. Capital found 
for the development or purchase of valuable properties. 


KBYMER, SON & CO., 


Cables: 
KEYMER, LONDON. 


Whitefriars, 
LONDON, H.C. 
(Seme address since 1844), 


’ 


after which year low pricesled toa reaction. The 
favourite cardamom districts of Ceylon are 
Matale (1474), Medamahanuwara (1499), and 
Hewaheta (395). The figures in parentheses 
relate to the acreage under cultivation in 1910, 
when 7,426 acres of land of the value of 445,560/. 
was given over in Ceylon to cardamom cultiva- 
tion. In a typical view ina cardamom plantation 
the great, height of the plants. is evident by the 
way in which they arch over the owner seated on 
horse-back. Owen deals with the cultivation of 
the plant in Ceylonin his pamphlet on “‘Uar- 
damom Cultivation.” Portions of forest lands 
or sheltered moist hollows in plantations are 
cleared, the undergrowth being piled: in heaps 
‘to rotor to be burnt, and roots removed. Sut- 
ficient shade is left, a chequered arrangement 
admitting a fair amount of light and air. Drain- 
ing isas'arule unnecessary, but, where wet 
flats must be drained, the gullies should be 
large (at least 2 ft. deep and wide) to prevent 
choking. Holes 14 ft.to 2 ft. wide and 12in. to 
15 in. deep are dug 7 ft. apart in rows ata simi- 
lar distance. These stools are filled then with 
good surface mould, freed from stones. Before 
inserting abulb, the roots are shortened with a 
knife if too long, and then carefully spread out, 
placing the bulb so that the bottom of the aérial 
stem is exposed. [f planted too deep, it will 
rot. The best bulbs are double ones, consisting 
of two stems connected together, with one or 
more shoots springing from their bases. Where 
time is no object, the bulbs can be planted un- 
covered in a nursery, watered when necessary, 
breaking off the numerous shoots thrown up 
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with a few rootsattached. These,’succeed well 
when planted out. 

The use of seedlings instead of bulbs is grow- 
ing. The seeds are obtained from fully ripe 
fruit in adhering masses. They are dried bya 
short exposure to the sun, and steeped in water 
for afew hours. The seeds are then sown thinly 
in aursery beds consisting of a mixture of sand 
and vegetable mould. The young seedlings are 
shaded by fern fronds stuck in the bed or by a 
thatch of branches arranged 3 or 4 ft. above 
them. The Mysore variety is the most easily 
grown from seed, but apparently only a small 
proportion germinates. Planting can be done 


at any time when there is no dry spell of 


weather. Theseedlings will produce a maiden 
crop in three years. Little is known in regard 
to pruning or manuring the plants. 

IOKING. 

In Ceylon the plants flower almost all the year 
round, but principally in Jauuary to May. Pick- 
ing begins at the end of August and continues 
until April, October to December yielding most 
fruit. The flowers open in ones and twos at a 
time, the fruits also ripening successively, ex- 
tending over a second season. In India the 
wasteful method of pulling off whole racemes is 
followed, but in Ceylon careful attention is given 
to picking. The capsules are cut off with short- 
bladed scissors before they ripen (they split if 
pulled offor are ripe), the slight turn of colour 
to yellow and the firmness of the fruit being the 
indications to the coolie expert, The first or 
maiden crops give the larger pods, while the 
earlier pickings also yield finer fruit, An ave- 
rage daily picking is 10 lb, 


~ geeds to swell and burst the sheil. 
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Curine 
is effected in dry weather by exposure to the 
sun, but in hot weather over-exposure is‘guar- 
ded against, as overheating causes the moist 
Three hours 
exposure in the morning and two in the after- 
noon are sufficient in the heat. In unsettled 
weather advantage is taken of whatever sunshine 
there is. The proportion of split fruit is smaller 
the slower the drying. This operation is shown 
where trays of thefruit are placed on trestles. 
These can be readily covered when a shower 
threatens. In continuous wet weather slow 
drying is effected by gentle artificial heat on 
trays contained in racks in the curing-house, 
but the productis more brown in colour and 
accordingly less value. The house is arranged 
to allow ready egress of the trays, so as to take 
advantage of the sun’s rays. ‘lhe colour can be 
improved by sun-bleaching the capsules after 
sprinkling with water, but this considerably in- 
creases the proportion of split fruit. Ozanne 
in 1885 described a process used in India in 
which the fruits before exposure to the sun were 
washed in water containing pounded soap-nuts 
(Sapindus Saponaria). 
CLIPPING AND GRADING, 

The capsule still bears the remains of the calyx 
tube at the apex and the stalk at the base, and 
these were formerly removed by the tedious 
method of hand-clipping. Machines for re- 
moving these have now been introduced. The 
grading of the fruit is next effected, small sieves 
dividing into about three sizes, while sorting as 
to colour isalso followed. Split fruit (which 
averages about 10 to 15 per cent.), broken shell 
and seed are also sorted out. Our drawing shows, 
natural size, thetypes of Ceylon-Mysore carda- 
moms, known respectively as ‘“‘longs,” ‘+ me- 
diums,” ‘“‘shorts,” and ‘‘tiny,” After sizing, the 
fruit is sulphured by placing in trays over burn- 
ing sulphur. The final operationis packing in 
cases for export. 

As indicated above, plump Ceylon-Mysores 
are the type of cardamoms most approved in 
this country. Asshown these vary jin length 
from about} in. to 2 in. The smaller carda- 
moms of this type are ovoid, or nearly glo- 
bular, but the longer fruits are more or less in- 
distinctly three-sided, the angles of the plumper 
ones being quite rounded. There is the remains 
of a short stalk at the base, and three shallow 
longitudinal grooves indicate where the fruit 
will split. Size, plumpness, colour, and smooth- 
ness of the shell form the chief criteria in pric- 
ing the spice. The importance of the first two 
lies in the fact that bold long fruit contains a 


‘is also a regular article of commerce. 
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higher proportion of seed afd less shell than 
smaller spice. Split fruit is also less valuable 
owing to the loss of seed and aroma. The best 
capsules are creamy white, being smooth and 
silky. The longitudinal striations become more 
marked on the leaner fruit, the angles at the 
same time becoming sharper. Readers of our 
market reports will be aware that there are many 
grades between ‘‘extra bold longs” and ‘‘ small 
brown splits.’ The-wild Ceylon cardamom 
is the largest, sometimes at taining 14 in. in 
length. It usually possesses a dark brown and 
coarsely striated shell, the sides of the pod being 
sunken and thejangles sharp. Malabar carda- 
moms are exported both from Ceylon and India. 
The shell of this cardamom is generally brown 
and|striated. The Alleppey are very similar in 
type to the Malabars, but are larger and appear 
both as bleached and unbleached, the latter 
retaining a peculiar green colour, A round type 
of cardamom\known as Ceylon Mangalores some- 
times arrives in the London market. This kind 
fetches good prices. 

Decorated seed obtained from over-ripe fruit 
The 
colour andjaroma count for much in regard to 
fixing the price. The former varies from good 
brownjj, to light and foxy and’ split. With 
seed there is not’\the same certainty as with 
fruit in determination of variety. Occasionally 
seeds of camphoraceous odour, probably not 
derived from the lesser cardamom plant, are 
offered. Shells from empty pods occasionally 
appear, and find buyers ata few pence per lb. 
Presumably the only outlet for busks is admix- 
ture with ground spice. 

The principal uses of cardamoms are as a 
flavouring-agent in curries and cake, and in 
medicines as compound tincture of cardamoms. 
Russia, Sweden, Norway, and parts of Germany 
are the European countries which are most fond 
of the spice for culinary purposes. Ceylon car- 
damoms are also used in the manufacture of 
liqueurs, In India they are used coated with 
sugar at festivals, and for chewing with betel, 
as well as for a condiment and in medicine. 
—Chemist and Druggist, March 9. 


THE CEYLON TOBACCO INDUSTRY. 
REPORT BY MB. J. VAN LEENHOFR, 


(Hutracts.) 
INTRODUCTION. 

On the recommendation of Professor Wyndham 
Dunstan, Director of the Imperial Institute, 
London, Mr. Van Leenhoff was invited to come 
to Ceylon and to advise and report on the 
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pioneer tobacco work of an estate in Trin- 
comalee, and he consequently arrived at Col- 
ombo on January 15th, 1911. In a letter from 
the Secretary of the Ceylon Agricultural Society, 
dated March 2ist, he was informed that the 
Tobacco Committee of, this Society requested 
him to make a report on the present tobacco 
experiments of the Maha Illupallama Experi- 
ment Station, and that the Ceylon Govern- 
ment appointed him to visit and report on 
the Jaffna, Trincomalee, and Dumbara Dis- 
tricts with regard to the tobacco industry gene- 
rally, and to offer advice onjlines of poissble 
improvement. This was accepted and carried 
out, and a separate report on the tobacco ex- 
periments of the Maha Illuppallama Experi- 
ment Station has been prepared and sub- 
mitted before Mr. Van Leenhoff left the Colony 
(May 11th). The general report for the Gov- 
ernment was to be prepared some months 
later, after his return to Europe, In all, his 
stay in Ceylon was nearly four months, 


Two trips were made, one from Trincomalee 
by steamer to Point Pedro and by carriage to 
Jaffna, and from there via Anuradhapura; to 
Maha Illuppallama, and after visiting the Ex- 
periment Station there he returned on April 
12th, The second trip from Trincomalee 
consisted in visiting Kurunegala, Colombo, 
Negombo, Chilaw, Peradeniya, Kandy, Tel- 
deniya, and back to Colombo on May 9th.— 
During this second trip he had the advan- 
tage of being accompanied by the Secretary of 
the Ceylon Agricultural Society, Mr C Drieberg. 


PRESENT CONDITIONS. 


CrnTREs.—The chief tobacco-producing cen- 
tres at present are Jaffna, Chilaw, Batticaloa 
and Trincomalee, Kurunegala, and Teldeniya. 

AcREAGE,—The approximate total acreage is 
15,000 acres, ot which over 7,000 acres are in the 
Northern Province (Jaffna), 3,000 in the North- 
Western Province, 3,000 in the Eastern, and 
1,500 in the Central Province. 


Y1ELD.—The yield per acre in hundredweights, 
as in other countries, could not be ascertained, 
for in Ceylon the yield is calculated by the 
grower according to the number of leaves, On 
an average one acre will yield 4,000 plants with 
about 40,000 leaves. 


PRODUCTION AND MaRKETS,—The tobacco pro- 
duction in Ceylon should be divided into two, 
t.¢., leaf for chewing and for cigar manufactur- 
ing. The main market for the chewing tobacco 
is Southern India, Travancore, The cigar to- 
bacco leaf is sold.in Ceylon (mainly Jafina) cigar 
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factories for local consumption. Packing is 
done in coarse matting of palmyra palm leaves. 
Packages occupy about 15 cubic feet. 


The tobaccu production on the whole is very 
slightly increasing, as long as the local market 
for the cigar tobaccos and the Indian market for 
chewing tobacco is good. ‘here seems to be a 
probability that the Indian market will before 
long be practically shut to Ceylon tobacco as a 
result of an enhanced duty, in which case a 
large section of the tobacco growers will be 
obliged to abandon their fields or lo produce a 
quality which is suitable for European taste, and 
therejore sutable for export to other Colonies (say 
Australia, &c.) and Hurope 


Cost or PRopuctTIoNs. 

Opinions as to the cost of production seem 
to differ greatly, and from most of them it 
must be concluded that the planters are work- 
ing at a loss, taking everything into con- 
sideration. The only advantage seems to be 
their labour being paid at coolies’ rate. As 
an example, however, the following extracts 
are given. 

Lieutenant-Colonel Gordon-Reeves states that 
the cost of production in the Northern Province 


is as follows :— 
OnHard On Loose 


Soil for Soil for 

Chewing Smoking 

Tobacco. Tobacco. 
R R 
(a) Manuring & preparing, per acre ne 150 
(b) Watering, curing, we. 250 170 
(c) Rent per acre sou gis0 48 
Total +. 490 368 
Value obtained per acre -- 700 480 
Nett’ profit therefore per acre .. 210 112 

Production per acre according to 
him as to— 

Number of plants per acre .. 4,000 4,000 
Number of leaves per acre 40,000 28,000 


According to a paper read before a meeting of 
the local Agricultural Society the results of an 
acre were described as follows :—An acre could 
be planted with 4,000 plants, and .the cost of 
cultivation from start to finish, including cost 
of smoking and rent of land, would at a moder: 
ate rate be Rs 384, Ifthe crop proves the best 
the leaves of the 4,000 plants would sell for 
about Rs 510, but an average crop may bring 
about Rs 350 to Rs 450 only. 


Cost or Propuction. 


Rs. c, 
40 coolies for hoeing, at 15c each 6 0 
Penning cattle for 250 days, at 16c 
per day . 40 OU 
2 pairs at bulls, ploughing for 4 days, 
at 30c per pair per day vas, 2 40 
10 cart: loads of leaves, at Rs 12°50 
each = wel25 Q 
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40 coolies for burying the leaves and 
arranging and transplanting at 15c 


each 0 
4 He plants, value at Rs 2°50 per 
000 oa ] 0 
Wi atoring for 60 days, 2 men at 15¢ 
each per day . 18 0 
Penning sheep among plants for ma— 
nure, at le per plant .. . 40 0 
Hoeing, 40 coolies at 15¢ each £1 7,6.40 
Filling, weeding, and making reser- | 
voirs, 60 coolies at 15c each 9 0 
Topping, one man for 16 days, at de... 1 60 
Watering, 4,000 pee Wry irrigating 
from wells 0 
304 0 
Rent of land .40 0 


Coconut husks for smoking 3 times ts 20 0 
Cooly lines and other contingent 


expenses . 20 0 


Total expenditure ... 084 0 


SUGGESTIONS, 

Rep Chay anp Sanpy Loam Soiis,—As to 
the production of chewing tobacco, which is 
grown on the clay loams or red soils, it does not 
seem necessary to offer any, suggestions at 
present. The local and the Southern India 
market (Travancore,) of which the latter seems 
to be rather uncertain on account of a possi- 
ble future increase of duty, are more than 
sufiiciently provided for, and no possible other 
outlet for chewing tobacco is known at present. 


With regard to the cigar and cigarette tobacco 

production, for the latter of which, in some 
localities, there seem to be great possibilities 
(provided well and systematically started), 
quite new schemes for improvement should be 
adopted. 


No reliable figures are at hand to know pre- 
cisely the number of acres planted for chewing 
and cigar tobacco production, but of what | 
have seen it may be stated that the chewing to- 
bacco exceeds largely the cigar tobacco produc- 
tion, and ¢his should be the reverse. As has been 
seen for the chewing tobacco there does not 
seem to be a future; on the contrary, there is a 
great danger that before long the only export 
market, South India, will cease to exist. Lhe 
aim should therefore be to abandon a large part 
of those fields where tobacco is grown at present 
and to start tobacco culture on fields in localities 
where there are possibilities for cigar and 
cigarette tobacco. 


Considering certain characteristic natural 
qualities observed in tobacco leaf samples sub- 
mitted to me from different localities, I am of 
opinion that a marketable class of cigar and 


The Supplement to the Tropical Agriculturist 


cigarette tobacco leaf for European consumption 
could be produced in Ceylon. This will un- 
doubtedly bring prosperity in such parts of the 
Colony where practically no results with other 
crops can be obtained. In the rather poor soils 
with little rainfall, for instance, Turkish and 
Virginian tobacco types for cigarette purposes 
should be carefully tested, 


In the richer soils (sandy loams), with more 
regular rainfall, tests should be carried out 
with both cigar filler and binder, and wrapper 
tobaccos, Withregard to cigar tobacco, modern 
Cuban and Porto Rican style of production 
should be aimed at. 


RAINFALL, IRRIGATION, AND TIME oF PLANT- 
ING.—The question of water reservoirs or tanks 
is a very important one, and should be left to 
the Irrigation Engineers. According to the 
rainfall figures of certain tobacco districts given 
herewith, it is, however, thought that in some 
localities good tobacco crops without irrigation, 
or at least with very little, could be produced. 
In that case, the time of planting should be 
rightly chosen and the land properly prepared, 
manured, and cultivated for the purfose. 


The use of adequate implements will there- 
fore be an absolute necessity. The advantages 
of not needing or greatly decreasing irrigation 
are the following :— 


(1) Reduction in cost of production with re- 
gard to labour, the cost of sweeps, wells, &c. 


(2) The improvement of the quality of to- 
bacco leaf. 


(3) Fewer chances of developmeut of disease. 


CoNCLUSION, 

Itcan safely be said that onthe whole in 
Ceylon, with its favourable climate and _ soils, 
its cheap and rather good labour, the existence 
of suitable wood (in most. cases) for building 
necessary curing barns, &c., on the spot, there 
will bea good future for a flourishing tobacco 
industry, if properly started. 


The tobacco work in Ceylon, therefore, 
should at ounce be reorganised in such « way 
that immediate steps should be taken for the 
following :— 

(1) To gradually decrease the present chew- 
ing tobacco production and substitute for ita 
product which is marketable and payable, 


(2) To create a new tobacco production in such 
localities, best adapted for it, 


(3) To improve the methods in the existing 
producing centres jn such 'a way that the yield 
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will be higher, the quality better, sorting and 
manufacturing better and more economically 
undertaken, &c.; in one word, the cost of pro- 
duction reduced and quality greatly improved. 


(4) To organise a centre (or if found neces- 
‘sary several, according to class of tobacco and 
district) for tobacco preparing or packing, 2.e., 
warehouses, where eventually sales can take 
place. 


It is thought that this should be done by 
scientific and commercial investigations com- 
bined, 7.¢., with regard to its culture, pre- 
paring, and manufacture. With agricultural 
experiments only it is feared that no results will 
be arrived at. 


Tobacco work in Ceylon should be indepen- 
dent of the general agriculture work, for to- 


bacco is much more an industry than purely 


agriculture, and almost all questions regarding 
tobacco are still to be solved in Ceylon, 1¢., 
field work, curing, commercial, and the mann- 
facturing either for export or local consumption. 


The tobacco industry being so specialised, 
with such large numbers of branches and sub- 
branches, no quick and good results can be 
expected if work of tobacco investigation is not 
undertaken by a ‘‘ Tobacco expert,’’ thoroughly 
trained for the work of tobacco investigation. 
Besides having made scientific tobacco field 
work, curing, and further preparation for 
different markets his speciality, he must 
have a practical experience ofjcuring and manu- 
facturing cigar, cigarette, and pipe tobacco, so 
as to enable him to be a judge cf leaf tobacco, 
He also should have wide experience of other 
tobacco-producing: countries, ;so as to be able 
to conclude in a minimum time which kinds 
of tobacco have the best chances of success 
in Ceylon. His first work should consist of ac- 
quiring afirm knowledge of local conditions, 
and organising the local industry, and laying 
out plans for the investigation work, and con- 
ducing the most important experiments in 
several localities which are the most promising 
at the same time, 


Three years of carefully planned, intelligently 
observed, and accurately recorded experiments 
conducted by an expert will be of more service 
than twenty years of careless experiments or 
inaccurate observations carried on, however 
conscientiously, by an ordinary planter, 


With anannual vote of say R40,000 for about 
three years, I consider the tobacco work can 
be put on a sound basis, 
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EXPERIMENTAL GULTIVATION OF 
INDIGO FOR MANURIAL PURPOSES. 


PREPARATION OF THE SOIL AND SOWING. 

The soil should be forked as deeply as possible; 
on level ground it should be ploughed and 
cross-ploughed, twice each way ; it must then 
be somewhat levelled with rakes or other suit- 
able means, immediately before sowing. The 
seed is to be thrown broadcast from out of a 
cloth suspended from the shoulders of the sower. 
About 40 lb. of seed should be thrown per acre. 
Men experienced in sowing hill paddy (Chena 
rice) should be employed for this work. After 
sowing, the soil should be smoothed down and 
the seed pressed into it by an ordinary roller on 
level ground and on hilly ground by a roll of 
gunoy cloth, about 5 feet iong and 3 inches in 
diameter filled with sand. The sand bag should 
have cords sewn on, one foot apart (one cord 
also at each end), joined together at a conven- 
ient distance and this sandrollisto be drawn 
over the soil after sowing. It will yield to the 
unevenness of hilly ground and press the seed 
into the soil. The seed can be sown whenever 
there is a little moisture inthe soil, say after 
one inch of rain. April and May are suitable 
months for sowing in Ceylon. 

CUTTING THE PLANT AND PREPARING THE 
MANURE. 

When the Indigo plants are about 4 feet 
high (which will be about four months after 
sowing) they should be cut down with a prun- 
ing knife, leaving about 6 inches of the stalk 
in the ground. The cut plant should be 
evenly gathered and made into bundles to 
carry them conveniently to the manure pit. 
A manure pit for 4 acres cultivation should be 
about 30 feet long, 15 feet broad and 4 feet 
deep ; it should be lined well with clay, to make 
it as water-tight as possible. The pit ought 
to be near water, or a small well be dug along- 
side. The day before the plant is cut, 2 feet 
of water should be put into the pit, by a 
hand pump or other convenient means, All the 
4 acres ought to be cut in the morning on one 
day, the bundles taken to the pit, opened out 
and the plant evenly put into the pit. Small 
bamboos, the breadth of the pit (15 feet) should 
be put over the plant, one foot apart, 5 thick 
bamboos (30 feet long) should then be put 
lengthways over the smaller bamboos, two 
close to the sides of the pit, the other three 
at equal distances from each other, and these 
should be tied on to the smaller bamboos to 
make a sort of framework over the plant. Heavy 
stones should now be putin each corner over 
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the framework and some in the middle. More 
water must then be put into the pit, until the 
plant is all covered, and fermentation allowed to 
proceed for 48 hours, After this the stones and 
frame work of bamboos should be taken out 
and the fermented plant be covered with 2-3 
inches of soil. 

In about two months the manure can be dug 
out and either be used at once, or kept heaped 
up for future use. 

The pit will thus be ready to take in another 
lot of Indigo plant, which meanwhile will have 
grown big enough fora second cutting. 

[ estimate that three to four cuttings can be 
obtained in Ceylon during the year, and the 
Indigo manure thus obtained should have a 
money value of about R100 to R150 per acre 
cultivated in Indigo, according to the quantity 


of leaves cut. 
SCHROTTKY DE SCHROTTZYNSEIL. 


Colombo, April, 1912. 


1S THINNING OUT RUBBER PLANTED 
20 FT. BY 10 FT. NEGESSARY.? 


Rangala, May 4th. 
Drak Sir,—One hears a great deal now-a-days 
on the above subject, and the more one hears 
the more interested one becomes and doubtless 
it is a matter that very closely concerns us, 
I mention the above planting distance for, I 
believe, it has been generally adopted in Ceylon, 


I have visited many estates and at present 
cannot see any reason for thinning rubber plan- 
ted at this distance, anyhow certainly not under 
10 years of age, and the profit gained by tapping 
trees from 6—10 years with rubber at 4s. 6d.a 
lb, cannot justify thinning out unless it is 
clearly seen that damage is being done. One 
hears a lot of talk that thinning out at this dis- 
tance is necessary, but can anyone prove it? 

Further, thinning out may be done in different 
ways, some suggest cutting out every, alternate 
tree and others only those that are backward 
and undeveloped, and this latter method ap- 
pears more reasonable for one does not then 
sacrifice a good tree for the sake of a bad one. 

I do not think it is the 1st or 2nd renewal of 
bark one need be in fear of, but perhaps pos- 
sibly the 3rd, and then this must also necessarily 
depend on soil and the climate. 

A well-known Visiting Agent, I believe, is en- 
tirely against thinning out rubber planted at 
this distarce, and it would be interesting to hear 
opinions on this important matter.—Yours 


faithfully, 
B. 
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‘‘HEVEA BRAZILIENSIS,” OR PARA 
RUBBER. 


THE FOURTH EDITION. 

By general consent this book by Mr Herbert 
Wright, Assoc. R.C.s, F.L.8., is accepted as the 
standard work on the cultivation of rubher. The 
first edition, a small handbook of rather more 
than 100 pages, was published by Messrs AM & 
J Ferguson at this office in 1905, when the area 
under Para rubber in the Middle Hast was esti- 
mated at only 70,000 acres. Second and third 
editions were speedily called for, and now that 
the industry has developed into one of gigantic 
importance a fourth edition has just been 
issued, and the increased knowledge and im- 
proved methods gained by experience are re- 
flected in this new production. The new work 
has been re-written in nearly every section and 
all information has been brought thoroughly up 
to date. Several new features are added and the 
work is well illustrated with Art plates. The 


text with indices extends to 530 pages and in- 


cluding the commercial section the whole work 
comprises over 680 pages. 
THe GrowTH or THE INDUSTRY. 

The author says that, while writing this edi- 
tion, he has been greatly impressed by the 
changes which in recent times have come over 
the plantation and crude rubber industry. At 
the time of writing the previous editions in 1905, 
1906 and 1908, he had the impression that the de- 
velopment on plantations was, in many details, 
in quite an experimental phase. Today this idea 
must almost entirely be abandoned. The cultiva.- 
tion of rubber trees has proved itself to be equa] 
to, if not more important than, that of any other 
plant grown in the tropical zone. The crops 
from cultivated trees and the anticipated yields 
have so impressed various governments that 
many of them have decided to effect a radical 
change in their agricultural policy. These gov- 
ernments, which for many years have relied 
upon large revenues from Brazilian and African 
forests, have, though at a late hour, seen the 
necessity of lowering export duties, subsidising 
plantation developments and encouraging the 
use of up-to-date methods and machinery in the 
collection and preparation of rubber. While the 
growth of the Eastern plantation industry has 
led countries. previously dependent upon wild 
rubber to protect old, and foster new sources of 
supply, other countries, especially Ceylon, Bor- 
neo, the Federated Malay States and the Straits 
settlements have already reaped considerable 
financial benefit from the sale of land and new 
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taxation. The new industry has not only changed 
the agricultural policies of foreign govern: 
ments, and general trading relationships, but it 
has also resulted in the opening up of land and 
the distribution and employme~t of large native 
populations in vast forest areas previously of no 
importance to the commercial world. What in 
point of productivity the planting of one million 
acres of. rubber trees will mean can only be 
manifest some six years hence, but there is 
ample evidence it will materially affect many de- 
partments of commerce, except some unforeseen 
disaster overtakes plantations. An annual yield 
of 100,000 tons from Kastern plantations will 
surely have its influence in many directions, 
says the author. 
FINANCIAL, 

Another feature of even more than passing 
importance is the wide spread recognition 
gained by this new agricultural develop- 
ment during the last few years. The planta- 
tions from the East alone have drawn even 
now approximately £100,000,000 from the finan- 
cial houses of Europe and already there are 
signs of changes in the centres of distribution 
of crude rubber which will become better de- 
fined as new supplies from the various Eastern 
ports increase. The security presented in well- 
managed plantations has drawn into the inves- 
tors’ list individuals from every class, from 
Royal blood to the peasant. 


InpustTRY IMPROVEMENTS. 

The author also states :— 

‘‘As far as the estates are concerned there has, 
in the pastfew years, been marked progress in 
the methods of tapping, coagulating, washing, 
drying. and packing of rubber. While some 
departments of estate work are still, in part, of 
an experimental nature, improvements have 
been, and still are being, effected. The greatest 
progress has, I think, been in the systems of 
tapping and in the yields obtained. 


To Better YIELDS. 

‘“‘T hope that the low average yield obtained on 
some estates and in certain countries will lead 
to a much closer investigation as to the causes. 
Poor soil, overcrowding of the plantation and 
weeds are largely responsible for the low average 
yields herein quoted from particular courtries 
or estates; the first can be remedied by proper 
tillage and manuring, the others by better finan- 
cial and estate management, It must also be 
borne in mind that low average yields may, to 
a very large extent, be compensated for by the 
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excellence of the management ; the countries of 
highest average yield per tree are those where 
labour and staff expenses are comparatively high. 


‘In the length of time allowed for renewal 
of bark there has been very little change, 
though there is still a widespread desire to tap 
the newly-formed tissue as soon as its thickness 
is equal to that of the old bark, and conse- 
quently a tendency to adopt a three-year cycle 
instead of one of four years. Though much de- 
pends upon the rate of growth, I am, in general, 
inclined to the view that it would be wiser to 
lengthen rather than shorten the four-year in- 
terval which I have up to the present advocated.” 


The author has taken a most comprehensive 
view of his subject and practically every phase 
has received adequate attention. His opening 
chapter deals with the history of Para rubber, 
which is followed by a history of rubber plan- 
tations, Other chapters include the Botanical 
sources of rubber ; climatic conditions for Hevea 
Brasilionsis ; rate of growth; planting oper- 
ations and methods of cultivation; cultivation 
of catch and inter crops; Hevea soils and 
manuring ; tapping operations and implements ; 
how to tap; where to tap; when to tap; 
how notable estates are being tapped; effects 
of tapping; tapping and yields in the Amazon 
region; yields in Malaya ; yields in Ceylon and 
South India; yields in the Dutch East Indies, 
Borneo, Africa, etc. ; general considerations af- 
fecting yields ; physical and chemical properties 
of latex; production of rubber from latex; the 
theory of coagulation ; purification of rubber and 
washing machines ; the drying of rubber; the 
smoking of rubber; forms of branding, packing 
and handling of plantation rubber; plantation 
rubber, its characters and comparative value ; 
chemical and physical properties and testing of 
rubber; manufacture and composition of rubber 
articles ; the seeds, properties, uses and distribu- 
tion; diseases and pests of Hevea rubber trees; 
costs of productions on estates; and estimated 
costs of planting in the Middle Kast. The book 
can be well recommended and no one interested 
in the matter of rubber in any shape or form 
should be without a copy of this most valuable 
work of reference, The publishers in London 
are Messrs Maclaren and Sons, Ltd., of Shoe 
liane, London; and in Colombo, Messrs A M & 
J Ferguson, Ceylon Observer Office—the price for 
India and Ceylon being Rs. 12; postage 50 cents, 


Copies are due out very shortly, and orders 
may now being booked here, 
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BRAN ADULTERATED WITH COFFEE 
SKINS. 


Analytical Laboratory, 79, Mark Lane, 
London, E.C., April 19th. 


Dear Sir,—The following analysis represents 
the composition of a sample of bran adulterated 
with coffee silver skin or parchment husks 
which in the old days of coffee was usually re- 
moved from the coffee seed in Colombo after 
being dried in the sun on barbecues. 

The sample was sent to the writer from Here- 
fordshire for analysis and report under the pro- 
visions of the Fertilisers and Feeding Stuffs Act. 

On making a careful examination fully 30 per 
cent of the so-called bran was found to consist 
of this parchment skin which being chiefly com- 
posed of indigestible fibre cannot be regarded as 
possessing any practical feeding value. 

For the purpose of comparison analysis of 
ordinary bran of average quality is placed side 
by side with the results of the adulterated 
sample :— 


Pure, Bran. Adulterated 

Bran 

Water (lost at 212°F) 11°45 11°36 
Oil 4°30 3°33 
Albuminoids 15°37 10:06 
Starch and Digestible Fibre £8°58 44°29 
Indigestible Fibre 6°50 27°76 
Mineral Matters 3°80 3°20 
100°00 100°00 


It will be noticed that the adulterated bran 
contains fully four times as much indigestible 
fibre and contains only 10°06 albuminoids and 
3°33 oil as compared with 15°37 and 4:30, 
and only 4429 starch and digestible matter 
against 58°58. 

As official analyst for Herefordshire a case of 
the adulteration of wheat sharps with 10 per 
cent, of rice husks was discovered and fully 
reported quite recently, though in hopes of 
escaping detection the husks were ground so 
finely that their presence could only be de- 
tected by careful microscopical examination, 
whereas the coffee parchment skins in this 
sample of Bran are so large that they can be 
easily picked out by hand. 

Though coffee has long ceased to be recorded 
in the official list of exports from Ceylon, the 
above remarks may be of practical interest to 
many local readers of your paper. 


JOHN HUGHES. 


COCONUT FIBRE REFUSE. 


Its Value in Gardening. 


Every gardener knows the value of coconut 
fibre refuse as a plunging material for a propa- 
gating bed and a spring or summer mulch for 
flower beds. It is the light brown sawdust-like 
refuse from the husks of coconuts, the fibre 
proper being used in the manufacture of ropes, 
brushes, mats, &c. This fibre, known commer- 
cially as coir, has become almost as'valuable a 
product of the coconut palm as the nut itself, 
the average annual yield of fibre per tree being 
6 1b. valued at about 8d. The best quality fibre 
is obtained from the husks of unripenuts. In 
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addition ‘to the fibre there is what we call the 
refuse or the gardener’s friend, and before the 
makers of linoleum carpets discovered the value 
of this refuse, which they grind and mix with oil 
before turning it by pressure into floor covering, 
it really was refuse, and gardeners could obtain 
any quantity of it from the fibre works for the 
mere cost of carting. Now, however, it has to 
be paid for pretty dearly, the lowest price we 
have seen for it this year being 25s per ton, a top 
containing a large percentage of water. The best 
substitute for fibre.refuse that we have tried is 
peat moss litter, which is cheaper than fibre re- 
fuse, and for some reasons even better as a plun- 
ging material. Against it is the acidit is apt to 
contain, some samples being practically poison- 
ous to plant roots on this account, Still, it need 
not be used as a rooting medium. The fibre re- 
fuse, on the other hand, is so clean and whole- 
some to plants that gardeners are known to use 
it for rooting jcuttings of many kinds of soft- 
wooded plants, and a heated bed of it is an ex- 
cellent hospital for a plant whose roots have be- 
come soil sick. The pity of it isthis coconut 
fibre refuse has become so expensive as to be 
outside the limits of the garden bill. Sawdust 
ought to be a good substitute for it, but it is 
disliked by gardeners because it harbours fungi 
and soon becomes waterlogged.—Field, April 6, 


SHORTAGE OF FIREWOOD ON INDIAN 
TEA GARDENS. 


A note of alarm is being sounded by some 
gardens that ere long there will be a great scar- 
city of firewood for their coolies, an absolutely 
essential desideratum. In former years when 
gardens were opening out, or new extensions 
were being made, trees were ruthlessly cut 
down, as it was considered that clearances 
should be free of them. Where the land was 
heavily timbered, it was a very troublesome as 
well as expensive job to clear away the trunks 
of the big trees, which certainly were very much 
in the way when staking. No thought was given 
to the future at the time, as the supply ap- 
peared inexhaustible. But now those garcens 
which have no reserve of forest land, find them- 
selves in great straits, for it is hopeless to retain 
coolies on such as cannot supply firewood for 
cooking and warming purposes. Planters on 
such gardens are therefore now seriously tack- 
ling the problem and are planting quick-growing 
trees, so that they may have some sort of a sup- 
ply for their coolies. A new clearance in the 
early days of tea planting no doubt looked well 
denuded of all trees, save one or two here and 
there ; but the policy was a mistaken one, and it 
is only now that it is being made painfully ap- 
parent. It certainly isa most serious matter, 
the more so because it will take some years be- 
fore the trees now being planted out will be 
ready to cut down for firewood purposes. Those 
gardens that have reserved forést lands will 
doubtless carefully preserve the timber trees on 
them, as they will be one of the most valuable 
assets of the estates fortunate enough to possess 
them. A good deal of land will be required by 
those gardens forming new plantations of trees, 
—Indian Planters’ Gazette, May 4. 
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RUBBER AND THE SINGAPORE 
BOTANIC GARDENS. 


Mr. RipLeY Reviews His Finat YEAR'’s WorK. 


Mr. HN Ridley, c.M.a., signs the annual re- 
port of the Botanic Gardens, Singapore, for the 
year 1911. From it we take the following items : 

There was a great scarcity of labour through- 
out the year, and arise of wages was found 
necessary. As mentioned in the repcrt of the 
previous year, the class of coolies now pro- 
curable is very poot as the demand for labour on 
the estates is still very great. During the first 
part of the year there was a good deal of malaria 
among the coolies, as there was all over Singa- 
pore, but the latter end of the year showed a 
marked improvement in health all round. 

...With the gradually increased area of pre- 
vious years very little new ground has been 
opened, and indeed none could have been at- 
tempted except for extra labour paid from re- 
venue by sales of rubber and rubber seeds, All 
the rubber ground lies on shallow soil with 
water in most parts at one foot below the surface 
and, as will be understood, in such situations 
weeds are prolific. Apart from other considera- 
tions it is necessary that this land be kept clean 
so as to clean-pick fallen rubber seeds. For this 
purpose—excepting two men in the nursery—the 
rest of the permanent band of 32 men were em- 
ployed whenever available. To keep the arbo- 
retum in fair order eight mowers were estimated 


60 


as necessary, but for several months during the 
year the band was included with the rest of 
the employes on the rubber ground, For col- 
lecting and packing rubber seeds ; cultivation 
of other crops and maintenance of plots; general 
maintenance, including repairs, damages— men 
have been drawn from maintenance work as the 
necessity occurred. Despite the phenomenal 
drought which necessitated a small band of 
water carriers, considerable damage was done in 
January and December ot the year under re- 
view by floods through the loss of sixty Para 
Rubber trees mostly large trees, in ifact, some of 
the oldest, in low-lying parts of the garden. New 
work includes clearing, draining and opening a 
small area (which it is intended to extend as 
fabour permits) about two acres for the reception 
of various economic plants and fruit trees, 


The rubber plot between Cluny and Bukit 
Timah Reads containing over 500 trees planted 
22 ft. by 20 ft., has been improved by opening 
cross drains between the rows of trees. Alto- 
gether 37 drains 2 feet by 1 foot six inches aver- 
aging 80 yards long were completed. The mere 
excavation of soil was a light task, but the 
amount of hard wood cut through and removed 
represented occupation for a long time with a 
small band of men. Owing to the paucity of 
fruit crops and consequent difficulty of obtain- 
ing seeds the stock of truit trees had become low, 
but advantage had been taken of the 1911 abun- 
dant crop and all the fruit seedlings most 
usually in demand have been restocked. 
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The demand for various economic plants and 
seeds, including fruit trees, has been above the 
average, but does not call for special remark 
under the heading of rubber. Altogether 837,599 
Para seeds were distributed. Of these 372,500 
were garden seeds and the remainder purchased 
or packed to order. 


The seeds were despatched as follows :— 
Government of Nigeria 355,000, British Guiana 
60,000, British Honduras 1,800, Uganda 54,000, 
Papua 53,400, Sylhet 5,400, Mexico 2,400, Port 
Darwin 500, Saigon 10,200, Christmas Island 
2,000, Kelantan 75,400. Destination unknown: 
Messrs. Boustead & Co., 100,000, and C. Curtis 
117,400. 

PackinG OF RUBBER SEEDs. 

Seeds consigned outside Malaya are packed 
in. special tins locally made; each tin is cap- 
able of containing 600 seeds, and with the pack- 
ing material (padi arang) rice husk burnt to 
charcoal, comes under the 11 Ib. limit of par- 
cel postage. Seeds are placed in the tins, one 
by one, in 12 layers of 50 each and the rice 
charcoal is carefully filled in so that the 600 
seeds, in effect, lie in compartments. The 
tins are then stitched in canvas coverings on 
which the address is haud-printed and declara- 
tion form affixed. In this way, after an interval 
of ten weeks, good results have been obtained, 
varying from 50 to 90 per cent of germination. 

It will be, however, apparent that the work 
involved is considerable. Out of the seeds there 
were 1,055 parcels posted (mostly distributed 
via Brindisi) containing 603,000 seeds; 262 
parcels or 157,000 seeds consigned by freight and 
77,400 seeds packed in boxes for despatch by 
coasting steamers. The sale of Para seedlings 
only reached 5,000 plants. 

Tapping different groupsof trees was con- 
tinued throughout the year except on very wet 
days, but owing to loss of trees through floods 
it may be necessary to rearrange the groups on 
a new basis. Duriug the year 2,326 lb of sheet 
and biscuit were prepared, making a total of 
3,230 Ib. all grades including scrap, old and 
new. Sales amounted to 2,415 Ib. realising 
$4,919.51. The rubber obtained is slightly in 
excess of previous years, but the value is 
slightly less due to the fall in price of raw 
rubber. Small quantities of rubber and some 
latex were as usual supplied for analytical 
purposes, An additional number of Para trees 
were planted by an extra gang of ten coolies em- 
ployed for this purpose. —Straits Times, April 31. 


AFRICAN ANDO EASTERN 
PLANTATIONS. 


During quite recent times there has been con- 
siderable activity in East, West and Central 
Africa in connection with plantation work. On 
the West Coast comparatively large areas have 
been planted with Hevea brasiliensis; on the 
East Coast, in much drier climates, extensions 
have been mainly of Manihot glaziovii (Ceara}; 
and in Central Africa all kinds appear to have 
been experimented with from time to time. The 
cultivation of climbers or hianes, though these 
plants abound only in many parts of Africa, 
has not been continued even by those Goyern- 
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ment departments who were originally respon- 
sible for much encouragement to natives in this 
particular direction. It is true that rubber 
plantations in Africa have not had so long a 
lifeas inthe Kast, but at the same time it must 
be admitted that many African companies have 
been in possession of a large number of mature 
rubber trees, and have been drawing large sup- 
plies of rubber therefrom. The experience has 
been long enough to enable the investing public 
and those who influence it to form some sort 
of an cpinion as to the probable results in the 
near future, 


AFRICAN COMPANIES DISCOURAGING. 


We do not think that many investors would 
care to take deep interest in African plantation . 
developments at the present time for the simple 
reason that so many of them have experi- 
enced bitter disappointment. It will, we think, 
be admitted that most thoughtful investors 
looked to the Mabira and Muhesa plantation 
companies as among the best in Africa. The 
management in these companies is above sus- 
picion, and the directors are among the most in- 
fluential and best known in the City. But even 
with these companies considerable difficulties 
associated with pioneeering, labour, and Euro- 
pean management have been experienced which 
have had a marked effect on the sources of re- 
venue. Other African plantation companies 
have not enjoyed the spells of prosperity which 
those mentioned above have, and in many cases 
we doubt whether some of them will not soon 
be in very low water, This is particularly true 
of several companies formed during the boom 
of 1910. 

ADVERSE ESTATE CONDITIONS. 


The fault does not appear to lie in the soil or 
the climate so much as in labour and European 
management. There are large tracts of land 
in Kast Africa which will grow manihot as well 
as any other part of the world, and similarly ex- 
tensive acreages for the cultivation of Hevea are 
available in West and Central Africa. In some 
areas Jabour is only too plentiful ; in others a 
minimum wage of one shilling per day has no 
attraction to the native who can live on much 
less. As in Java and South India, there is no 
lack of native population, but there is a distinct 
aversion to anything like task work such as that 
demanded on the average plantation. Then 
again, in most African areas there are very few 
organisations such as those in Calcutta, Col- 
ombo, Penang, Klang, Singapore, Batavia and 
Medan, which exist solely for controlling the 
development of estates; local agency work in 
connection with African plantations is not in 
the Jeast popular, though in the Hast it is, with- 
out doubt, indispensable. 

It may transpire that with a few more years’ 
experience the managers of African plantations 
will be more competent to deal with estate pro- 
blems and that our grumble is premature, 

LOW YIELDS IN AFRICA. 

We on the other hand cannot help feeling dis- 
satisfied at the results so farobtained. It is 
because we are anxious that every source of 
supply shall receive the necessary technical and 
financial support that we ventilate our griey- 
ance in the hope that the difficulties will be. 


12 
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overcome, So far the yields of rubber from ma- 
ture trees on African plantations have been 
small. Funtumia elastica appears to behave 
very much like Ficus elastica (Rambong) in so far 
that copious yields on first tappings give way 
to unprofitable yields very quickly, and a long 
rest is necessary befure econumical tapping can 
be indulged in. Manihot, to judge from the 
published reports of well-known East African 
companies, does not give more than 12 to 15 
ounces per tree per annum. Such yields com- 
pare very badly with those from. three to four 
yeat old Hevea trees in Malaya; when contras- 
ted with the yields from older Hevea trees in 
the Hast they make a very poor showing. 


HIGH YIELDS IN THE EAST. 


It is true that some Eastern estates appear to 
have been tapped as vigorously as they possibly 
could, and perhaps the high yields recordedin 
the past will not be annually repeated ; should 
this transpire, the Manihot and Funtumia trees 
may be ina better position, comparatively. .... 
There is no clear statement that the trees of the 
Pataling Rubber Estates had been overtapped, 
but the trend of the Chairman’s remark is very 
much to the effect. That a.company paying such 
large and handsome dividends should, in its 
ninth year of existence, have to admit that tap- 
ping overhead had been adopted is serious. 
- There may be some excuse for young companies, 

having no previous experience, and being de- 

wirous of entering the dividend stage, tapping 
the trees in an exacting manner but there can 


be no satisfactory explanation of such faulty 
work on estates as old as Pataling. .... Tapping 
operations havea marked effect on the reserve 
food supplies and the recuperative powers of the 
trees, Drastic or too frequent tapping, whether 
of Hevea, Manihot, or Funtumia trees, means & 
lowering of annual yields and premature death. 
A long and _ healthy life for the trees should be 
aimed at. This can only be assured by removing 
the minimum quantity of bark and allowing the 
maximum period of time for renewal of bark, 
—India Rubber Journal, March 30. 


DISTRICT. 


The camphor trees planted in the Government 
Farm at Wahjian below the plateau of Cherra- 
punji, have now reached a stage fit for cutting 
for distribution, and experiments were started. 
in May last. A small still, modelled on those 
used in Ceylon,’ was constructed at a cost of 
Rs. 80. In the first trial distillation 35 lb. of 
twigs and leaves yielded 14 0z. of crude cam- 
phor. Of experiments in propagating _the 
camphor trees by rcot cuttings and layerings 
out of 80 root cuttings put down at the com- 
mencement of the rains, 20 have succeeded and 
out of 50 layers 10 have proved successful.— 
Statesman, April 19, 
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PLANTING DEVELOPMENT IN SOUTH 
AMERICA. 


-RvuBBER Estates 1N PERv. 


The good results obtained by estate owners 
in the Montana, especially in the deparments 
of Cuzco, Puno, Junin, and Huanuco have 

reatly stimulated the rubber industry of Peru. 

he forests in these regions contain a very large 
proportion of caucho trees, which have to be 
dealt with under special regulations. The 
Government, therefore, decided to adopt two 
separate forms of contract for concessions. The 
first form is for the leasing of a few hectares 
of land; for the term of ten years, upon the 
condition that no trees shall be cut down or 
destroyed, and a royalty of four shillings for 
every one hundred-and-one pounds of rubber 
extracted must be paid by the concessionaires, 
together with the export duty, which amounts 
to eight cents of a Peruvian sol (about 2d.) 
per kilogram of ordinary rubber, and five cents 
of a sol on caucho, payable at the Custom House, 
upon the exportation of the rubber. The 
second form of contract is for the renting of 
“estradas gomeras,” or rubber walks. Hach 
round, or walk contains one hundred-and- 
fifty rubber-bearing trees, and the concessic- 
naire is required to pay a rent ot five-pence per 
annum for each walk, and the same amount for 
each two acres of ground upon which the trees 
are situated. This is, of course, in addition to the 
ordinary export duty. To gain a concession 
under either of these forms of contract, the pros- 
pective lessee must first employ an expert sur- 
veyor, who must be nominated by the Govern- 
ment; plans must then be drawn up and also 
accepted by the Minister of Industries. The 
concessionaire is required to give a guarantee, 
at the rate of two shillings, nominal value of the 
bonds of the internal debt, for each two acres of 
land occupied by the rubber concession. In the 
case of the first form of contract, ten shillings 
must likewise be deposited in the same bonds. 
The interest from these deposits is either paid, 
or accumulates in favour of the concessionaire, 
It 18 easily seen that these are wise regulations, 
for they prevent large tracts of land lying idle 
through apathy, or want of means, on the part 
of the lessees, and the deposit has the advantage 
of not being an objectionable tax, but merely a 
small investment. The policy of the Peruvian 
Government is certainly most generous, and is 
well calculated to protect and advance the india- 
rubber industry. Under the first form of con- 
tract the Government only participates in the 
results ; should no rubber be extracted from the 
trees, then the State requires the concessionaire 
to pay nothing. Under the second form of con- 
tract the Government requires such a smal! rent 
that nearly all the rubber enterprises of Peru, 
working under those conditions, are paying well. 
.The absolute and perpetual ownership of Mon- 
tana lands can be acquired at the rate of ten 
shillings for every two-and-a-half acres. 

Mate Tea 1n Brazit, 

The next most important State in Southern 
Brazil 1s Parana, the staple industry of which is 
the preparation of mate or Brazilian tea. The 
shrub, from which the leaves for making this tea 
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are collected, grows wild in the great forests of 
the interior, and thousands of labourers are em- 
ployed in gathering the leaves, which are then 
dried over fires made of woods which, when 
burning, give off aromatic fumes, The process 
of ‘‘ drying” lasts for about twenty-four hours, 
after which the shrivelled leaves are ground to a 
coarse powder and sewn up in hide bags ready 
for export. Maté tea, which is the universal 
beverage of South America, is prepared for 
drinking in the following manner: The pow- 
dered leaves are placed in a small bowl, and 
boiling water is then poured upon them causing 
an infusion, A long silver or china tube, having 
a perforated bulb at its lower extremity, 1s next 
placed in the tea, which is sucked up the tube 
in the same manner as drinks from American 
soda-fountains. Maté forms a hygenic kind of 
tea which, although much appreciated in 
South America, 1s as yet little known in Europe, 
During the Paraguayan War both armies used 
this beverage with excellent results. During 
protracted engagements, and when it was neces- 
sary to undertake long and rapid marches, the 
soldiers were almost exclusively fed on maté, 
and the commanding officers of both forces 
testify to the increased powers of physical en- 
durance which it gave the troops under their 
command. The War Ministries of Germany and 
the United States are now experimenting with 
this invigorating beverage, The *‘ peons,’ or 
cowboys of the Brazilian prairies, upon rising 
in the morning take a bowl of maté, and are 
then capable ot riding hard through the swelter- 
ing heav of a tropical day without any food 
whatever, their only proper meal being taken 
in the evening, when the cool night breezes 
awaken life and energy. The exportation of 
maté from this State to the various countries of 
South America is very considerable, amounting 
in one year to the value of £1,600,000. 


DR. P. H. BAHR ON THE MONGOOSE 
IN FIJI, 


AND THE JUNGLE FowL or FiJt, 


Dr. P. H. Bahr [the expert, who is now in 
Ceylon, investigating ‘‘ sprue.”—Ep. C.0.] in 
his ‘‘Notes on the Avifauna of the Fiji Islands” 
(Jbis, April 1912), says: ‘* Two events have 
happened since Finsch, Hartlaub, and Layard 
wrote on the zoology of Fiji, which have pro- 
foundly modified the proportional status of the 
Jocal avitauna, I refer to the introduction—to 
my mind, an almost criminal act—of the mon- 
goose and the mynah (Acridotheres tristis) trom 
India. The former of these pests was intro- 
duced some twenty-five years ago to keep in 
check the number of rats which were destroying 
the sugar cane. The result, as elsewhere, has 
been that the rats are still found in plenty, 
whereas the more defenceless birds have suf- 
fered. To such an extent has the mongoose 
increased that it is now a common and obvious 
feature of the landscape. The rearing of 
domestic fowls has become almost an impossi- 
bility. Within the confines of our garden in 
Suva I had little difficulty in killing over thirty 


_ of these animals in less than a fortnight by 
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means of two mongoose-traps, I frequently 
observed the mongoose spring on and success- 
fully catch small birds feeding in the long grass, 
It has taken to climbing trees, and therefore 
the species building in more or less accessible 
positions, such as the parrots and the lories, 
have suffered most, The pigeons, which place 
their nestsin the more slender branches, have 
to a much larger extent escaped. The harmless 
ground snakes, once so highly prized by the 
Fijians as anarticle of food, have disappeared 
from Vitilevu, and it is said that eventhe land 
crabs have shared the same fate. Luckily, how- 
ever, the ravages of the mongoose are confined 
at present to the two larger islands, Vitilevu 
and Vanualevu, where sugar is grown on au 
extensive scale, The lovely and tertile island 
of Taviuni, in spite of certain ill-advised at- 
tempts at introduction, which happily have so 
far been irustrated, still remains tree trom this 
pest, and a sanctuary to the birds peculiar to it.” 
[Our naturalist readers will cali to mind the 
similar disastrous results which ‘ollowed the 
introduction of the mongoose into Jamaica, as 
described by the late W.E. D. Scott, of Prince- 
ton, in his charming volume Vhe Story of a Bird 
Lover, 1903 (pp. 312-313),—Eb, ] 


In view of the correspondence on jungle fowl 
which has recently been published in the Fiedd, 
it may be of interest to the writers and others 
to note what DrPH Bahr has to say on the 
jungle fowl! of Fiji, where he spent a year 
(1910-11) im studying the avifauna ot that group 

of islands. His notes on the subject appear 
in the April number of the Jéis, According to 
Layard (/bis, 1876) the wild jungle fowl ot ¥iji, 
the familiar crow of which is sucha characteristic 
feature in these palm-clad isiands, was intro- 
duced by Capt. Cook. On the other hand, Dr 
B GCorney, for twenty years chief medical 
officer of the colony, thinks that fowls existed in 
Fiji long before the coming of Capt. Cook, It 
is pointed out that on the advent of the mis- 
sionaries wild fowls were found in every island 
ofthe group. The birdiscalled ‘‘ toa” by the 
natives, and, according to Dr Corney, ‘a small 
variety existed in Tahiti when the tirst ship (H. 
M. 8. ** Dolphin ”’) discovered it in 1766. ‘he 
story that Quiros discovered Tahitiin 166 is 
a gross error, but isrepeated in most encyclope- 
dias and similar works,’ If the fowl had been 
introduced into Tahiti in 1766, it is most likely 
that it would have reached Fiji at some earlier 
period, Moreover, there is no evidence that 
Cook did mere than touch at the island of 
Vatoa, the south-easterly limit of the Fiji group. 
The introduction of the mongoose sealed the 
fate of the jungle fowl! in Vitilevu, On the small 
islands off the coast of Vitilevu it is abundant, 
especially on Bequaa and Mokagai, whence 
I was presented with a pair of these birds, 
Though much harassed by the mongoose, we 
managed to keep them alive fora year, and 
several young were raised. ‘he male, a typical 
jungle cock in appearance, hecame very familiar 
and with difficulty could be kept out of the 
bedrooms, On Taviuni these birds are still 
abundant; the planters arein the habit ot shoot- 
. ing then with a rifle, using a tame fowl, which 
in trained to crow as a lure,x—Field, April 20, 
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CEYLON COCONUT OIL IN NEW YORK. 


AND THE REVISED TARIFF. 


The situation in the coconut oil market is 
almost anomalous, While some leading inter- 
ests raised prices for all descriptions, other 
leading interests scored a reduction. ‘hus on 
the one hand Cochin is quoted at 10$c., and 
Ceylon at L0c. per pound, a rise in each case 
of 4c. over the prices quoted last week. On the 
other hand, Cochin is quoted at 93c., Ceylon at 
8°8Uc., and copra at 83c. per pound—a dechine of 
a fraction oi a point tur each description. Prices 
in both cases are tor oil on spot, buat both sets 
are largely nominal as trading has not been large 
in volume. Comparatively little oil arrived 
during the week, but the supplies on hand are 
sald to be ample to meet all present require- 
ments. As a result the tuture positions are 
offered av only slight disccunts. CGochin at 
9°4Uc,, Ceylon at 8'8uc., aud copra at 850c per 
pouud. Marseilles quotes 89 francs per LOO 
kilos tor copra, and London cabled. Friday, 
a quotation for April-May delivery of Ceylon at 
£38 15s. per ton, 


The imports of coconut oil during February 
were 4,059,830 pounds, valued at $328,862, tu 
February, 1911, the imports were 5,055,904 
pounds, valued at $413,226, 


THe TARIFF: CHEMICAL SCHEDULE REVISION, 


Washington, April 5, 1912,—Intimations are 
given by the members of the Finance Commitive 
ot the United States Senate that it will probably 
be a@ week or ten days before further consider- 
ation is given to the bill that has passed the 
House ot Representatives revising the chemical 
schedule of the taritf law. 


The formal brief prepared by the National 
Conference of Soap Manutacturers as submitted 
to the committee is declared to represent 75 per 
cent. of the production of common and laundry 
soaps. The object of this briez is to show that 


THERE SHOULD BE NO INCREASE IN THE DUTIES 
ON OIL MATERIALS 


entering into the production of laundry soaps, 
and an elaborate statement relating to various 
imported oils, etc., are referred to in the brief, 
which is signed by soap manutacturing concerns, 


Discussing in detail the use of tae various 
oils, alkalies, and resin employed in common 
soap industry, all of these oils being imported, 
the brief summarises [one] as follows :— 

** Coconut oil should remain on the tree list, 
where it is now, and, so far as can be ascer- 
tained, always has been. This oil is almost 
entirely produced in the Hast Indies and otner 
foreign countries. Coconut oil was for many 


. years chiefly used in the manatacture of tiv 


better grades of toilet and bath soaps, Kelying 
upon the continued supply of duty-tree coconut 
oil, that oil has been mure aud more used in the 
manutacture of common or laundry soaps, aud 
now constitutes one of the principal ingredients 
thereof, ‘I'he public has reaped the benetit of 
these improvements. The.price of coconut oil, 
however, with its enlarged use, has steadily ad- 
vanced, and to-day is at a point where 1t would 
be impossible fo furnish a soap of the present 
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superior quality at current prices if a duty is 
imposed upon coconut oil. 

‘‘Where hard water is used the use of coconut 
oil is essential! to obtain a good lathering or 
cleansing soap. ‘This 1s also true where salt 
water must be used. So that, in large sections 
of the country and on seagoing vessels, coconut 
oil soaps are indispensable. The imposition of 
a duty on coconut oil will result in increasing 
the price, or diminishing the quality at a given 
price, of soaps of the character described. It 
W1LL IN NO WISE BENEFIT THE INSIGNIFICANT 

COPRA-CRUSHING INDUSTRY 


in this country, because it should be expressed 
within a short time after the gathering of the 
copra. For this reason the oil produced in the 
East Indies and cther foreign countries is of 
superior gradetor soap-making purposes, where- 
as the oil expressed here is interior in quality, 
because the oil-expressing industry is so dis- 
tantly siuated from the copra-gathering 
sectlons, 

“It is proposed to impose a duty of 4-cent. per 
pound upon coconut oil, The public has be- 
come accustomed to tire sale to them ofa certain 
sized cake of soap at a fixed price, The trade 
conditions which have thus been established, 
through custom and long usage, would not per- 
mit an increase of this price. ‘he necessary 
result, theretore, would be that the size of the 
cake of soap would have to be reduced and the 
burden would fall on the consuming public.” 
—New York Ou Reporter, April 8. 


PERNAMBUGO COTTON IN BURMA. 
A Rangoon correspondent writes :—“ The 
cultivation of Pernambuco Tree Cotton was 
first attempted some years ago, by Miss Haswell 
of the American Baptist Mission of Moulmein, 
and in consequence of her success 
SEVERAL SMALL PLANTATIONS HAVE BEEN 
STARTED BY BURMANS 


during the past two years, apart from the large 
ones Included in grants to Huropeans, Pernam- 
buco is mainly cultivated, though there ara also 
one or two Caravonica plantations. Cultivation 
by the smali cultivators is casual in the extreme. 
Holes are dug in taungyas at intervals of 6 feet 
by 7 feet into which seeds are dibbled in the 
first rains of May, Usually three or four seeds 
are putinto one hole and all seeds germinating 
are allowed to survive. Frequently the cotton 
is sown mixed with taungyu paddy. Whe most 
suitable soils seems to be a sandy loam, though 
the plants do fairly well on something approach- 
wg laterite; Jungle is as a rule kept down, but 
there is no clean weeding, manuring and no 
attempt to deal with insect-pests. 


‘‘The cost of cultivation is very low—hardly 
exceeding Rs.15 per acre. The number of bolls 
recentiy obtained from a tree ina first-year 
plantation was 25, while from a second-year 
plantation as many as 40 bolls were obtained. 
Lhe yield of a second-year tree averaged 7 oz, of 
uncleaned cotton, yielding 25 per cent. of lint; 
and assuming that trees are planted 6 feet by 
7 feet, the yield of an acre would be about 8,000 
94, or 5001b, uncleaned cotton; equivalent to 


125 lb, of lintand 3751b of seed, The Karens, 
who have now taken to Tree Cotton cultivation, 
say that 1,000 trees give 100 viss of cotton in the 
first year, and that this yield is largely increased 
inthe second and subsequent years. The qua- 
lity of the cotton produced is good and the 
staple is fairly long, Owing to the demand for 
seed, the local price hasso far been unduly 
high, namely, 12 annas per viss of uncleaned 
cotton, and last year the price was even higker, 
being Re.l. A large sample of ginned cotton 
recently sent to Liverpool realised 8 pence per 
pound. On this basis the value ot the produce 
of an acre of cotton after ginning works out, to 
abous Rs.62-8, giving a very appreciable profit. 


“There is a distinct future for Pernambuco 
Cottou in the Amherst district, but the people 
do not at present seem to realise that it is‘a crop 
that repays intensive cultivation and that it 
requires manuring and careful weeding for the 
first year at least, Hven under present condi- 
tions an outturn of over 100 lb. of lint to the 
acre is not despicable ; and proper cultivation 
should double the number of bolls over a given 
area. The future of cotton in this district is of 
all the greater importance owing to the gradual 
decline in the fertility of-the orange groves and 
the necessity of finding a suitable substitute. 
When the new service of district agriculturists 
is started, it would be worth while for the Agri- 
cultural Department to experiment with a small 
area properly cultivated in this district. Advice 
could then be given with regard to the best and 
cheapest manure; and if a chemical manure is 
necessary it might be possible to retail it. 
Another question which might be considered is 
whether it would not be more profitable to cul- 
vate it as an annual, the plants being sown 3 feet 
by 3 feet instead of 6 feet by 7 feet as in the case 
ot a standard crop.”—Capital, May 2. 


NEW STRAW-YARN PROCESS. 


An invention that has caused no little excite. 
ment in the textile world, says the United States 
Consul at Reichenberg, Austria, consists ‘of a 
process of treatment of common straw, where- 
by it is now possible to secure therefrom a fibre 
suitable for spinning. he discoverers them- 
selves assert that their success. far exceeds 
their original expectations, Theinfluence of this 
new material upon the textile industry will be 
far-reaching. While the entire method is not 
revealed, it appears that the straw is reduced 
to a jelly-like substance by boiling, causing the 
separation of the fibre from the outer shell, and 
the fibre is then treated in hot-air machines. 
To this product is added another fibrous mate- 
rial, but never more than 20 per cent., so that 
fully 80 per cent, is straw. Lhe resulting ‘‘stuff” 
has many of the characteristics of the ‘‘fore” 
yarn used in jute spinning. ‘he principal ad- 
vantages claimed by theinventors are that the 
new fibre has ail the merits of the yarns now 
produced; that the cost is only one-half that of 
similar products; that the weight is 40 per 
cent, less ; and that the goods are in every way 
desirable. Experts who have, examined this 
material are agreed as to the truth of these 
claims,—London Chamber of Commerce Journal, 
for April, |. ned al 


c 
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and Magazine of the Ceylon Agricultural Society.—May, 1912. 


THE RUBBER OUTLOOK FOR 1913. 


AND FORWARD SALES. 


We took occasion recently to draw attention 
to the very favourable forward contracts entered 
into by plantation companies, not only for 1912, 
but for 1913. The list is now rapidly growing, 
and up to the time of writing the top price of 
4s 94d has been obtained by the Java Amalga- 

‘mated Rubber Estates, Ltd., who have sold for- 
ward six tons for delivery January to June, both 
months inclusive, of next year. The total list 
to date is as follows :— 


Name of Company: ‘Tons sold, Price. 
Lavant 9 4s 4d 
Jeram 6 4s 4d 
Serdang Central 6 4g 4d 
Langkat Sumatra 6 4s 4d 
Bandar Sumatra 6 4s 6d 
Jugra ae 78 49 6d 
Gula Kalumpong is 12 43 6d 
Rubana #) 12 4s éd 
Straits Rubber o 24 4g 6d 
Tali Ayer + 12 4s 6d 
Glenshiel He 6 43 Tad 
Sumatra Para Ay; 24 4s , 74d 
Sungei Kruit a6 12 4s td 
Kuala Selangor Hf 36 4s 8d 
Sungei Kruit F 12 43 8d 
Nordanal ee 24 4s sd 
United Serdang 36 9 43 sid 
Gula Kalumpong vi its 53 9d 
United sumatra Ag 12 58 9d 
Sumatra Consoli- 

dated. R, EK. As 1 4s 9d 
Jaya Amalgamated re 2 4s vd 
Bagan Serai As 4s 9d 
Batak Rabit cy 6 4s 9d 
Glenshiel ie 6 4s 9d 
Kurau ae 6 43 9d 
Rubana a 6 4s 9d 
Straits R. Co. cE 24 4s 9d 
Tali Ayer a 6 4g 9d 
Java Amalgamated BE 6 4s 9hd 


It is quite certain that many other sales will 
be added to the list, especially by those com. 
panies who intend making sure of a minimum 
price, for part of their crops, during a year 
when large crops will undoubtedly come forward. 


This policy 1s one which renders shareholders 
moro or less independent of the fluctuations in 
price for which our commodity is noted. By 
some it is regarded as gambling or rank specu- 
lation, but by others it is regarded as wise. As 
a matter of fact it is the only prudent course to 
adopt, especially when by selling such a small 
portion the companies practically guarantee a 
dividend to the shareholders. We would be 
against any plantation company sellirg the 
whole of its crop except at a ridiculously high 
price; given a definite, though perhaps small, 
dividend by the sale of a fraction of the year’s 
crop we think shareholders can rightly take 
their risks on the balance. 


Sate CHarces on, ForRwArpD VoNnTRACTS. 


It is true that in enteriag into forward con- 
tracts the sellers have to take anusual precau- 
tion, and frequently go to extra expense in order 
that the solvency ofthe buyer can be guaranteed. 
The usual brokerage for ordinary sales is 4 per 
cent.; for forward contracts. in which the broker 
quarantees the solvency of the buyer the com- 
mission is 1 per cent., or equal to 0:7 per lb. of 
rubber selling at 5s. 10d. per lb. 


When, as is occasionally necessary, rubber has 
to be bought in against the contract, the seller is 
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sometimes charged a further commission, It is 
against these commissions which many planta- 
tion owners are objecting. We believe, from the 
representations made to us, that some minimum 
scale of brokerage for forward sales would lead 
to more business being done, A clearing house 
might also make a reasonable representation 
on this point. 


PLANTATION FuruRES AND Spot Fine Harp. 


Meanwhile it isa matter for surprise that the 
demand for plantation sorts has become so keen, 
manufacturers having evidently overcome many 
of the difficulties formerly experienced by them. 
1t is remarkable that the price for 1913 planta- 
tion rubber should be nearly as high as that of 
spot fine hard Para. Surely this is another 
sound argument why plantation Para should be 
quoted as the premier grade instead of fine hard, 
which is gradually being overtaken in quantity 
and actual demand.—IJndia Rubber Journat, 
March 23 


THE AGRICULTURAL DEPARTMENT 
OF BRITISH GUIANA. 


A colony which is on the eve of launching an 
Agricultural Depa:tment of its own must needs 
take an interest in the operations of other 
Crown Colonial departments of agriculture 
working under tropical conditions. 


From a recent issue of the Demarara Daily 
Mail to hand, we find that the work of the 
Agricultural Department of British Guiana is 
being carried on in the face of some opposition, 
but it is reassuring to find a responsible member 
of the Legislature pressing its claims in vigorous 
terms. He is reported to have said that he 
was nob prepared to hamper the work of the 
department one iota: and that in an agricul- 
tural colony one must support the Department 
that was responsible for the progress of Agri- 
culture. 

We can only trust that the same liberal spirit 
will actuate our own Legislative Councillors, 
and that the new Department of Agriculture 
will be allowed full scope for carrying on its 
legitimate work without let or hindrance. 


A matter of deep concern both in British 
Guiana as well as Ceylon is the conservancy 
of the Coconut industry by providing means 
for protecting it against the devastating action 
of disease. This colony has fortunately enjoyed 
immanity from any serious disorder affecting 
the Coconut palm, but the Western tropics 
would appear to be more liable to the incur. 
sions of insect enemies and the depredations 
of fungoid diseases, and it is found necessary 
to make special provision beforehand for 
dealing with such contingencies, In the dis- 
cussion on the question of financial aid in 
this connection the Colonial Engineer, Mr. 
J. H. W. Park, (who was the late Assistant 
Director of Irrigation in Ceylon) illustrated the 
point he was urging byareference to his ex- 
perience in this Colony. Heis reported to have 
said that some 300,000 palms had had to be des- 
troyed in Ceylon asthe result of this Government 
being unwilling to adopt prompt measures to deal 
with an invasion of coconut caterpillars. The il- 
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lustration would appear to have had a desirable 
effect, but we are sorry that this should have been 
at the expense of this Colony; the more so as 
we cannot verify the figures quoted by Mr Park. 
The reference is probably to the depredations 
ot the black-headed caterpillar (Nephantis Seri- 
nopa) investigated some years ago by the Gov- 
ernment Entomologist in the Batticaloa district 
with which this pest is chiefly associated. A 
report by Mr Green on this enemy of the Coco- 
nut palm will be found on page 68 of the appen- 
dix in the Coconut Planters’ Manual, publisbed 
by Messrs AM & J Ferguson at this office, 


Still another subject of local interest, which is 
engaging attention in British Guiana, is that of 
loan banks, In Ceylon wedo not seem to have got 
beyond the legislative stage and the practical ap- 
plication of the ordinance passed not long ago 
has yet to be effected. We read in the report re- 
ferred to ofa recommendation that the Execu- 
tive Government in British Guiana should loan 
sums not exceeding 2,500 dollars in the aggre- 
gate to such banks ; and that while the value 
of each share may vary from1 to 5 dollars, no 
member shall own more than 100 collars’ worth 
of shares, 


With the advent of the new Director of Agri- 
culture, to whom Sir Hugh Clifford referred in 
high terms of commendation at the last mvet- 
ing of Council, we feel sure that a fillip will 
be given to the development of many measures, 
for dealing with the practical solution of agri- 
cultural problems which have been waiting so 
long to be dealt with by the authoritative head 
of the Department concerned, 


We take this opportunity of joining with 
the Hon. the Colonial Secretary in congratu- 
lating the Colony on the acquisition of the man 
that has been long wanted. 


GIANT ALOE AT KEW. 


On one of the lawns near the cactus house at 
Kew there is now a magnificent example of the 
pulque plant Agave atrovirens, from the lanois 
or plains of Apam Mexicc. For many years this 
plant has been a striking object among the 
many species of agave cultivated in the cactus 
house, its age being about thirty years. Until 
the pole-like flower spike commenced to develop 
there was ample head room in the house for the 
plant, huge though it is; but when the spike 
reached the roof, the end of the house was re- 
moved and the plaut run out on planks and rol- 
lers to its present position where, unless the 
weather of the next few weeks disagrees with it, 
the flower spike should be at its best towards 
the end of June. At present the spike is about 
12ft. high and 6in. in diameter, but, judging by 
a@ specimen which flowered about twenty-five 
years ago, it should attain a height of 25{ft., 
with numerous branches arranged candelabra 
fashion, and bear a large number of yellow lily- 
‘like flowers. The leaves are arranged in an 
enormous rosette about 12ft. in diameter, and 
they are about 8 ft. long, 10 in wide, very thick 
and solid, their colour glaucous green, their 
margins clothed with short spines, and the apex 
armed with a long sharp spike. In a broad 
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sense this is one of the American aloes or cen—. 
tury plants, whose life period varies from ten to 
fifty years, or even longer, according to circum- 
stances, bat they 

ALL FLOWER ONLY ONCE AND THEN PERISH, . 


A. atrovirens is of exceptional economic inte- 
rest, as from it is prepared the fermented drink 
called pulque, the favourite beverage of the 
Mexicans, who cultiate the plant on an exten- 
sive scale for the sake of the sweep sap which it 
secretes. when it has arrived at maturity and is 
about to flower. The sap is obtained by cutting 
off the top of the flower stalk at any early stage 
and hollowing out the stem to form a cup into 
which the sap flows, and is removed several 
times each day until it ceases torun. The sap 
is then placed in bull-hide vats to ferment, a 
kind of yeast being added to hasten fermenta- 
tion, the entire process resulting in the end ina 
variety of wine, resembling in colour and general 
appearance the weissbier of Germany. It is an 
agreeable wholesome drink, being a valuable 
nutrient as well asa mild stimulant, as it con- 
tains from 4 to 8 per cent. of alcohol. Pulque 
is said to be good for inflammatory and catar- 
rhal conditions of the bladder and kidneys, and 
to be an almost unfailing remedy tor what is 
known as Bright’s disease. It is now prescribed 
by American physicians, who even send their 
patients to Mexico to drink tresh preparations 
of it, as it is liable to secondary fermentation a 
few hours after it has been made, which renders 
it unwholesome. 


There are countries in the British Empire 
where the conditions of soil and temperature 
are such as wouid favour the growth of this 
agave ; for example the plains round Johannes- 
burg, where, to those engaged in the mines, a 
plant that yields both wine and medicine and 
requires practically no cultivation would be a 
blessing. There is a useful fibre also in the 
leaves of this plant, not so good p rhapsas sisal 
hemp, but good enough for many purposes, If 
once established in a country this agave would 
reproduce itself naturally, and most likely with 
great prodigality, by means of seeds and stem 
bulbils, which it bears in profusion. Of course 
it might prove a nuisance by providing a cheap 
intoxicating drink to natives, thus reducing 
their value as workers. It it is worth trying on 
a small scale, anyhow.—Fie/d, April 13. 


“THE LARGEST PIECE OF RUBBER.’’ 

In our last issue we asked if any of our readers 
knew of the largest piece of raw rubber on re- 
cord. Wereferred to a biscuit weighing 559 lb., 
which was exhibited at the Rubber Exhibition 
of 1908, and also to a block which figured at 
several tyre exhibitions, and weighed about 
8ecwt. This week we are enabled, by the cour- 
tesy of the St. Helen’s Cable and Rubber Co., 
Ltd., Warrington and London, to publish a 
photograph of a piece of Fine Hard Para, which 
they bought about five or six years ago. This 
block weighed nearly half-a-ton, to be exact 
1,100 lb., and was shown at several exhibitions 
about the country. It isclaimed that this is 
the largest piece of rubber ever imported,— 
India Rubber Journal, April 20, 
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SEED SELECTION IN PADDY. 


It is related of one of the great Emperors of China, who lived more than 
3000 years ago, that one day, when walking on the border of a rice field, he noticed 


_a rice plant which excelled its neighbours in size and luxuriance. He forthwith 


decreed that the seed of this plant should be carefully preserved, and that his royal 
name should be specially associated with its progeny. From this plant a strain of 
rice is said to have sprung which excelled all previously known varieties in yield 
and vigour. It spread over the whole country, and all men blessed the name of 
the Emperor as they consumed the increased rations which were thus secured 
to them, 


Whether a result of equal importance could be produced again in an equally 
simple manner is perhaps doubtful, but there is no doubt that by careful selection 
the yield from a field of paddy can be materially increased. Even ina field of 
transplanted paddy where the whole crop appears to have grown uniformly to 
an even height, it will be found on closer examination that individual plants differ 


. enormously among themselves in the number of tillers which they produce and 


in the weight of grain yielded. Kvidence bearing upon this point derived from 
the crop of paddy grown at the Experiment Station, Peradeniya, during the season 
1910-11, was published in the Tropical Agriculturist for September last, and from 
that account the following passages are quoted. 


“On the paddy field at the Peradeniya Experiment Station an area was 
selected which was bounded by a single bund, and which might therefore be 
expected to be fairly uniform as regards soil composition. Here five plots were 
marked out, each 20 feet square, or rather less than hundredth of an acre, and 
on these paddy seedlings were transplanted singly at different distances. Paddy 
was aiso transplanted close up to the edge of each plot all round—an important 
precaution for two reasons: first, because only in this way can the plots be re- 
garded as fair samples of a larger area; and secondly, because birds and other 
enemies which always attack an experimental plot under the impression that 
some special delicacy must be growing there arein this way more or less circum- 
vented. The remainder of the field was transplanted, according to what appears 
to be the local practice, in bunches of six to teu plants about 6 inches apart. 


CSE ty 2) AURORE AE ea Pail 
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“The plots with their yields were as follows :— 3 i, Tobe 
Plot Distance. Number of Plants Yield in Bushels 
per Acre. per Acre. . 
Bunches 6 x 6 me — A 32) 
A 4x4 Se 392,040 bani 37 
B 6 x 6 oe 174,240 Ne 60 
C 8 x 8 x 98,010. if 60 
D 10 x 10 Wie 62,726 nh ae , 52 
EH 12 x 12 Tes 43,560 mon 18 


‘““Rrom each of the transplanted plots 100 plants were separately gathered, 
the number of tillers or fruiting stalks sent up by each plant was separately count- 
ed, and the grain from each plant was separately weighed. I had therefore 500 
definite observations of weight to select from. The results of these operations 
were as follows :-— 


Number of Plants having different Weights of Grain in Gearing 


Plot - 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 82.34 36 38 40 42 
Al 4x) 4)y... 21 24:25: 15s 10044 
BG) x Give.) MONI /22eZ0 2a Roe 1 
C28 x08 3.910 12 20 1615 7 4 1,1 1 
D110 x 10 ... Sy Do SONTAG. 1403 ON 5 nO ee) 2a toa 6 1 
Hy12)..x/ 12). 2 3 16 LOW 2E AS Og CereLO we Olin ates Wa 
Total... 29 61.74 75. 59 48 44.4) 28, 11. 7 >8-' 6.023) 42 ; . 1 


‘The weights in the above table are given, as they were recorded, in grammes, 
28 of which go to an ounce. 

Attention is specially directed to the single plant of plot D which yielded 42 
grammes of grain as against an average of 16 grammes from the remainder of the 
plot. The hope was entertained that a specially good yield might be obtained from 
the progeny of this plant, and it will be found that this was not disappointed. 


Number of Tillers. 


Plot vee we L280 405 6758 O10) TS 1a 
A 4x 4 wo ober we 1D Boel Brs 20) 70) i aeag AL 
TSP OHX TiO nines mesh Son ies sa A Rag a 
CS x8 ener shel: she) apie ee tal 14 TBO mie. 1 
D110; x10). weet, fo DSS 6 14 1B 1B 205, 28! Nee nce) oy 
RRL pal aes 2, Ady uae ZO} 2h 600 Ot 2) ts eee 

Total ...10° 56 100 96 87 42 48:38 10 6.5 441 «© 1 


‘Tt will be seen at once that both the number of tillers and the weight of 
grain depend a good deal on the distance of transplanting. Hach plot, however, 
generally contains one or two plants which are notably superior to the cemain- 
der, and by sowing separately the seed gathered from these we may hope to see 
some definite improvement in future generations.” 


The seed from the two best plants in each plot was saleeida for further. 


sowing, that is to say, from the two plants which produced the greatest weight of — i 


seed. The seed frum each plant was broadcasted in a separate isolated patch in 


October, 1911, and the seedlings were transplanted a month laterinto the same five 


plots.as before. In order to minimize error the sequence of plots was reversed, that 


is to say the offspring of the best plants of plot A were transplanted in plot E and x 
those from plot B in plot D, The distance of transplanting was onefoot apart in — 
(4 f fi a m, * 


‘dons, 1912} a1) _ 4g 


Gt iit each direction throughout all the plots. Each plot should therefore have contained 
two sets of 200 seedlings each, but as there were not enough seedlings available to 
fill plots C, D and H, the vacant space was filled up with other seedlings planted at 
the same distance, the position of the plants under experiment being care- 
fully noted. 


The plants were harvested at the beginning of May, 1912, and the result is 


yf 
4 _ given in the following table. 
a ro Fane ee | 'bd o E woo. 
Mes areei se ° gach Stet Bea Bbae ees 
Ph 4 ' OM. q Pore. oo a Di ete oH Po gv 62 
Bm & gecesi 22 SEER Sese FES F2en sete 
4 Es e* e\ E oe ssc bo. bp eae e = AA 2 
. Al 24 155 4,458 29 45 18 12 
a 2 23 161 3,565 mye 37 18 12 
a B3 42 172 6,131 36 61 52 10 
fe 4 30 130 4,811 37 5L 52 10 
‘ C5 28 75 , 2,282 30 45 60 8 
i Gat 24 141 4,004 Yrs) 43 60 8 
" D7 18 66 1,251 19 31 60 6 
4 3 14 23 848 36 63 60 6 
tag a HO 13 22 508 23 34 37 4 
a 10 12 17 194 a 22 37 4 
. If we disregard plots 8, 9 and 10*, where the irregular result may be attri- 


buted, in part at least, to the very small number of plants grown, several interest- 
ing conclusions present themselves. 


The first section of plots A, B, C, etc,, contained in each case the offspring of 
the better of the two plants selected in the preceding generation. .In the present 
generation the yield per acre is better in each case for the offspring of the heavier 
yielding parent. 


Tke average weight of grain per plant from the besé plot (D) of the preced- 
ing crop was 17 grammes. The average weight from all the present plots was 29 
grammes. That is to say the average for the whole of the second crop was nearly 
double that for the best plot of the first crop. The19l1-12 crop from unselected 
seed was probably rather better as a whole than the J9i0-11 crop, but a consider- 
able part of the improvement on the experimental plots can only be attributed to 
selection. 
: The calculated crop per acre from the offspring of the best selected plant— 
a the plant which produced 42 grammes of seed in the preceding generation—(Plot B 
/ 3) exceeds the average crop from all the selected plants by 16 bushels or 35 per cent. 


There car. be no doubt that the crop from this plot (B 3) would exceed the crop 
from unselected seed by a very much greater amount. 


From the evidence so far available we arrive at the conclusion that the crop 

_ from an acre of paddy can be increased 100 per cent. by transplanting alone as com- 

pared with the usual method of broadcasting. The further improvement which 

can be obtained in a single generation by rigorous seed selection may safely be put 
down at least at 50 per cent. Ap eae 


Selection of plants which tiller well further ena‘dles the distance of trans- 
planting to be considerably increased without loss of crop, thus materially re- 


*Plot E gave a very bad result in both seasons, There was no reason for supposing 
that there was any material difference in the conditions affecting plant growth betwoen the 
remaining plots, 
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ducing the labour required for the transplanting process. The’ amount of seed 


required for transplanting at 12 x 12 inches is also very small—not more than 
a4 bushel per acre. 


Time was unfortunately not available for the separate weighing of the 
grain from each plot during the present season. The number of tillers on each ; 
plant was, however, counted by an assistant with the following result :— 


NUMBER OF TILLERS.” : 
Plot. Number of 


plants, 
2. 4° 6 8 10 A244) 16-18: 20 22-424. 96: 287 80. Samed 

A I SOO O6n Bh AQ eon ey Wella 1 : 155 
2 SEB) BOe 254886" aR eno S| nal # 159 
ines 1 1.26 20.22 oeiee 8516 eT e,  otearel : iziae 
4 L045 12. 124 BOGIO" 5 208 Bias tel 4: eae 

C 5 Ne CB Go Sule lemonade 8. Sat ap 1 15 
6 Bint “16. 63 Cee sg 5.8" Bea 1 : 140 
DIT aOR MMe ERRNI LOS ae tspIHIRS. Su7 Rie ae 66 
8 Pe BE STAG ONIN 0 eT ay 23 

E 9 Ey OME OG AED GPs ORM IO." oS NA (Oe are 22 
10 TSS ae ind 4 2 17 


Total. 2 22 38 102 146 171 168 112 92 60 2311 7 3 2... 1/7 960- 


Just as in regard to the character of weight of grain, so in regard to the 
character of tillering the offspring of the best plants stands first. Comparing 
plot B of the present generation with plot D of the preceding one, the aver- 
age number of tillers has been increased from about 7 to about 15, or more 
than doubled. The average has in fact been raised almost to the value of the 
exceptional plant selected. A small part of this result may be due to the in- 
creased space available—12 inches x 12 instead of 10 x 10, In the season 1910-11 
however, the 12 x 12 plot failed to tiller as well as the 10-x 10 plot. 


Exceptional plants again occur—one had as many qs 34 tillers—which 
would have afforded excellent material for further selection had it been possible 
to pay personal attention to the harvesting of thecrop. The effect of selection 
appears, however, to have heen already amply demonstrated. 


We venture to express the hope that the seed obtained’ in these ex- ; 
periments will prove a valuable asset to the new Ceylon Department of Agri- 
culture, and we hope that experiments which show so much promise will be 
carried further by that Department and the seed distributed. It would perhaps 
show too optimistic a temperament to express any confidence that the final 
result will be an increase in the total crop of paddy produced in Ceylon and’ 
not a diminution in the area cultivated. 


Review, : 


SPICES. able climates and soils, preparation, — 
PEt ® : pests, exports and uses of Vanilla, 
By H. N. Rivtey, C.MG., FBS. Nutmegs, Cloves, Allspice, Cinnamon, _ 


This book deals somewhat comprehen- Pepper, Cardamoms, Chilies and other — 


0 ical spices. ! 
sively, in the space of 450 pages, with tropical sp ; Fer i 
the varieties, history and distribution, The book is largely a compilation and 
methods of cultivation including suit- a considerable amount of literature has — 


* In this table 1 and 2, 8 and 4 etc., are placed together; 


or 


‘ed orbs 
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- been ransacked in its preparation. We 


may note in passing that we have failed 
to recognise in what order the biblio- 
graphies which follow most of the 
chapters are arranged. The order is 
certainly neither alphabetical nor chron- 
ological. 

Although the work will doubtless be 
of use to planters and others interested 
in the products described, we are scarce- 
ly convinced that a book of 160,000 words 
confined to the subject of spices can 
fully justify its existence, unless it con- 
tains the result of real research upon 
the subject. By judicious compression 
a readable book of half the size and far 
greater attractions might have been 
produced which would still have con- 
tained practically all the information 
here given, Little attention appears to 
have been paid to spices in recent years 
by Tropical Departments of Agriculture, 
and the fact that some parts of the text 
of this book are almost as old-fashioned 
as its illustrations is not entirely the 
fault of the writer who had to make use 
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of such material as was available. The 
fact that tables of exports and the like 
have a distressing habit of terminating 
in the early eighties, might, however, 
have been avoided by further research. 


Among minor points we would suggest 
that the word bean is scarcely applicable 
to a pod of vanilla (p. 56), 


This brief notice has been made up of 
somewhat free criticism. We may add 
that the volume before us is the work 
of a competent authority, and is dis- 
tinctly better in quality than many 
similar books on tropical products which 
appear to have found a ready sale. Our 
chief quarrel with itis that our know- 
ledge of the author’s qualifications, cap- 
abilities and experience convinces us 
that he might have made it so much 
better if he had spent more time upon it. 


The printing and paper are excellent 
but the illustrations vary much in qual- 
ity and are very antiquated in type. 


sau. R. He L. 


GUMS, RESINS, SAPS AND EXUDATIONS. 


RECORD YIELD OF DRY RUBBER 
FROM HEVEA BRASILIENSIS. 


Readers of the Tropical Agriculturist 
may he interested to know that the 
single old Hevea tree at Heneratgoda 
which has already yielded 240 lbs. of dry 
rubber in three years (1909-1911), has again 
surpassed all previous records with a 
yield of 17 lbs, for the month of February, 
1912. 


An account of the yields from this tree 
during 1911 will be found in the Circulars 
and Agricultural Journal of the Royal 
Botanic Gardens, Ceylon, Vol: VI., No. 8. 
published in April last. The tree was 
not tapped in January but was tapped 
every day in February, which is gener- 
ally a poor yielding month (the system 
of tapping now under trial is to tap daily 
during alternate months), The highest 
yield was obtained on the 18th of the 
month, namely 663 cc of latex and 299 


grammes ofdry rubber. The percentage 
or dry rubber in the latex obtained 
during the month was 44, and the pro- 
portion of scrap was 138 per cent. of the 
total dry rubber obtained. It is ex- 
pected that the yield for April will con- 
siderably exceed that for February and 
thus create a fresh record, 
R. H. L. 


LAW FOR ENCOURAGEMENT OF 
RUBBER CULTIVATION IN PARA. 


(By G, A. Poason, Brit, Consul at Para.) 


(From the Board of Trade Journal, 
No. 787, pp. 661-662, London, December 
‘28, 1911. 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases 
38rd Year—Number 2, Kebruary 1911.) 
In the State of Para a law provides for 

the grant Of concessions to national and 
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foreign companies registered in the State 
for the cultivation of rubber (Hevea 
Brasiliensis), cacao, nuts, ete, The privi- 
leges offered include grants of public 
land up to 200,000 hectares (about 494,000 
acres); reduction by 50 per cent. of the 
export duties and State dues upon the 
rubber; etc., produced, during the first 
ten years from the date of the first 
shipment, decreasing by 10 per cent. for 
each decade up to fifty years; reduction 
of State railway rates and of the freight 
charges by steamship lines subventioned 
by the State; waiving for ten years of 
the industrial and professional State and 
Municipal imposts upon the company’s 
premises. ‘ 


The concessionaire companies will be 
obliged, among other things, to plant 
notless than 50,000 rubber trees during 
the first five years of the concession, and 
20,000 trees annually after that period, 
to comply as regards their produce, with 
the instructions of the Department of 
Agriculture; and to concede to the 
Government the supervision of the whole 
activity of the companies. In case of 
failure to plant a minimum of 50,000 
rubber trees within the first five years, 
the concession will become void. The 
State Government will try to obtain 
from the Federal Government, on behalf 
of the concessonaires, a suspension of 
taxation as regards the importation of 
machinerry and anything else required 
for the preparation and cultivation of 
the soil. 


RUBBER EXPOSITIONS AS A TRADE 
STIMULUS. 
By Sin Henry A: BLAKE, C.G.M.G.” 
(From the India Rubber World, Vol. 
XLV., No. 6, March 1, 1912.) 


Two stalwart young London judges 
playing ‘‘pull devil pull baker,’ with 
various sheets of rubber gave me my 


other British Colonies ; President of the 1908 
and 1911 International Rubber and Allied Trades 
Exhibitions, London; and President of the 
European Committee of the Coming New York 
Bubher Exposition. 


486 


first introduction to the practical testing 
of sheet and biscuit rpbber in the prize 
conpetition at the first rubber exhibition 
held in the beautiful Botanic Gardens at 
Peradeniya in Ceylon. The rubber was 
being tested for tensile strength, tenuity, 
and resilience. This was in the year 1906. 


In 1878 the first seeds of the Hevea 
Brasiliensis were brought to the Royal 
Botanic Gardens at Kew by Mr. 
Wickham, whose success in obtaining 
them and sending them to England, 
showed great readiness and 
The seeds were intended for India, but 
as there was at the time a scare against 
the possible introduction of plant 
diseases into India that Government re- 
fused to receive them, and they were 
sent to Ceylon instead, where a plant- 
ation was made at Heneratgoda Botanic 
Gardens, From those trees, now large 
forest trees, came the seeds that have 
spread the cultivation of Hevea Brasi- 
liensis from Ceylon to Java and Papua 
in the east. 


In Ceylon the young trees were planted 
as shade trees for the tea and in some 
cases as avenues along the roadsides. 
For many years nobody seemed to realize 
the value of the latex. At length, when 
cutting some shade trees, an intelligent 
observer pointed out that this was the 
basis of the rubber for which high prices 


were being obtained. At once owners - 


of quantities of these shade trees found 
themselves comparatively rich men. 
Prices continued to rise, and in 1905, 6 
and 7 feverish anxiety was shown to 
take up and plant lands suitable for 
rubber. In 1910 the price of rubber rose 
to 12s. per pound, and the shares of 
producing companies mounted with 
amazing rapidity. Immense fortunes 
were made by some, and rubber pro- 


perties were considered inexhaustible 


sources cf wealth. 


At the close of 1905, it was proposed — 
that an exhibition of everything con- — 


nected with the planting and preparation 
of rubber should be held, The extraction 


of the latex and its preparation wereso 


far very simple. The latex was poured 


into soup plates, where it coagulated, — 


resource. - 


- Next ees it was rolled out by a bottle 46 


i about one-quarter of an inch _ thick, 


washed and placed in a drying room. 
When dried it was ready for the market. 


The exhibition was opened in Septem- 
ber, 1906, and here, for the first time, 
was brought together all that was known 
of the various processes connected with 
plantation rubber. It may be mentioned 

that the gold medal for the best biscuits 
was won by Ceara rubber biscuits 
grown at an elevation of 3,500 feet. 
During this exhibition papers were read 
and discussed that dealt with every phase 
of the important industry and a mass of 
information was recorded that was of 
importance for all rubber growers. 


This first exhibition showed how much 
remained to be investigated, not alone 
in the propagation of the trees and in 
the chemistry of the latex, but alsoin 
the effects upon the trees, of the ditferent 
modes of tapping and the means to be 
taken for combating the pests of various 
kinds that began to present themselves. 


Hundreds of thousands of acres were 
taken up in India, Ceylon, Malaya and 
Java for rubber plantations; Africa was 
exploited eastand west ; Central America 
was examined with a view of cultivating 
Ceara and other rubber trees, and South 
America, the original home of the Hevea 
Brasiliensis, was being searched from 
the Atlantic to the Pacifie for locations 
likely to attract investors; when it was 
proposed that an exhibition should be 
held in London, in which all countries 
interested in this now colossal business 
should join in mutual inquiry and 
friendly competition. The industry had 
advanced with extraordinary rapidity, 
and there seemed to he no bounds to its 
expansion in Europe and America, 


The proposal received an enthusiastic 
response from all parts of the world. 
The exhibition was beld at Olympia in 
London, from the 14th to the 26th of 
September, 1908, and contained exhibits 
of all existing forms of rubber, while 
practical planters, and scientific experts 
from east and west, vied with each other 


in friendly interchange of opinions, and 


valuable discussions of the papers read 
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before the International ‘Conference 
during the twelve days of the exhibition. 

The result was considered very satis- 
factory. The exhibition had brought 
together producers and manufacturers 
from the East, from Europe and the 


* United States of America, and brought 


under the notice of investors, possibil- 
ities hitherto not appreciated while 
the rapid giowth of demand assuaged 
the fear of over production. The collo- 
cation of the papers submitted to this 
conference and edited by Dr. Spence, 
P.H.D., F.1.C., shows within its 300 pages 
how wide a field was covered by the 
discussions, and how valuable were the 
facts and experiments thus placed at 
the disposal of the conference. At the 
close of the exhibition, it was felt that 
these International Exhibitions and Con- 
ferences of men engaged in the great 
industry so rapidly expanding into a 
position in the first rank of world’s 
commerce, ought to be continued, where 
the fellow workers of every nation might 
draw from a common store of know- 
ledge, experience useful to all,’ and help 
each other forward in their efforts to 
increase the supply of Nature’s products 
for the benefit of mankind. 

It was decided that an exhibition 
on the same line should take place in 
1911, and it was felt especially that the 
manufacturers should be invited to 
participate, in the hope that fuller indi- 
cation might be given of the particular 
form in which plantation rubber should 
be presented to the market. Much had 
been done since the first Caylon exhibi- 
tion, but in the range of caoutchouc 
producing plants there was much still 
to be learned, as also in the process of 
securing the latex at the least cost to 
the health of the trees, and in its pre- 
paration as crepe, blanket, sheet or 
block for the market. Vulcanization is 
also a vital process on which the last 
word has not been said; while the con- 
sumer is invited to contemplate new 
uses that may add materially to his 
comfort and possibly decrease his expen- 
diture in the future, 


This third exhibition was held at the 
Agricultural Hall in London, from June 


Gums, Resins, 


24 to July 14, and was again a brilliant 
success. There was a considerable in- 
erease in the number of British and 
foreign manufacturers and new sources 
of supply were shown. Brazil retained 
her pre-eminence, not alone as a source 
of supply, but as furnishing a standard 
of perfection. Great advances have been 
made in the details connected with the 
production of plantation rubber and im- 
proved machinery was much in evidence. 
There was a demonstration of a new 
process for the production of synthetic 
rubber, that may yet find a place in the 
rubber market. 

Once more the salutary principle was 
adopted of making the exhibition the 
opportunity for holding an internaticnal 
conference, the outcome of which may 
be seen in the admirable souvenir of the 
proceedings since published, Prizes were 
given by the India Rubber World, of 
New York, for the best system of ex- 
tracting latex from the Castilloa Hlas- 
tica; by the India Rubber Journal of 
London, for the best sample of plant- 
ation rubber; by Grenier’s Rubber 
News, Federated Malay States, for the 
best sample from Malay States; by the 
Association des Planteurs de Caoutchouc, 
tor best sample from Dutch East Indies, 
and by the West India Committee for 
best samples of rubber, and balata from 
the West Indies. 


During the exhibition it became known 
that an international exhibition on 
somewhat similar lines was projected 
tor New York, and now that the project 
has materialized, further progress will 
doubtless be made in the solution of 
many problems with which rubber 
planters and manufacturers have still to 
deal. Greatas is the production in sight, 
the horizon of demand is ever widening. 
One hundred and forty years ago, its 
only known practical use was as an 
eraser of pencil marks. To-day it 
ministers to the wants of the infant in 
his cradle, as well as tothe comfort of 
the aged, while in one form or another 
it enters with frequency into the count- 
less demands of civilization. 


Among the exhibits at the Agricul- 
tural Hall, there was one that promised 
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important developments. This was a 
section of rubber prepared for road- 
work but not yet fulfiling all the neces- 
sary conditions that would enable it to 
compete with the quarry and the forest 
for the preparation of road suriaces for 
heavy traffic. That this difficulty will 
be overcome, there can be no doubt, 
and when it has been, any possible doubt 
of a limitless demand will vanish like 
a@ moving mist. Silent streets with the | 
cessation of the turmoil and roar of 
traffic, would in relief of brain fag to 
the busy worker, be the most potent 
factor for health and strength ever 
offered to the business men and women 
of great cities, while imperviousness to 
water would obliterate dust and mud, 
carry off equally heavy rains or melting 
snows and save the endless labour on 
frost upheavals every spring that try 
the equanimity of dwellers in New York, 


There is a giant in the path whose 
name is ‘‘skid,” but Jack the Giant 


. Killer will emerge from some busy inven- 


tive brain and demolish the skid by a 
non-slip grip surface that will with- 
stand wear and tear and secure safety 
in all weathers in horseor motor. From 
which side of the Atlantic will he 
emerge? There's the rub ! 


THE WILD RUBBER TREES OF 
BRAZIL. 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases. 
8rd Year--Number 2, February 1912.) 


Dubose Andre. Le Caoutchouc.—Revue 
generale de chimie pure et appliquee. 
1lle Anne, Tome 14, N. 24, pp. 421-429.-- 
Lamy ‘Torrilhon. Exposition inter- 
nationale du Caoutchouc a Londres.— — 
Journal d Agriculture tropicale, lle 
Aunee, N. 125, pp. 323-329.—J. Hurbert 
Res, par Lamy-Torrilhon. Les arbres — 
a Caoutchouc et les reserves. de 
Caoutchouc de cueillette de la cegion 
amazonienne.—Journal d’ Agriculture 
tropicale, lle Annee, N. 126, pp. 361-363. 
Paris, Decembre 1911. 


The great extension of the applica- 


tions of rubber has led to the exami. a 


June, 1912.) 


nation of the problems of its prcduction. 
The apprehension that one day the 
natural supply of the Brazilian forests 
might fail and the hope of competing in 
the sale of this valuable product have 
resulted in natural resources being 
sought for everywhere in the forests of 
Asia and Africa, and have caused the 
question to be studied from the point of 
view of cultivation, turning to account 
the climate and soil of the tropical 
countries under the dominion of the 
Great HKuropean Nations. The same 

_ reasons, however, at the same time urged 
industry and science towards a solution 
of that very problem by entirely diver- 
gent paths, viz. the regeneration of the 
rubber of used articles, the creation of 
rubber substitutes, and finally one of the 
most attractive and difficult problems, 
the chemical synthesis of rubber, And 
indeed the possibility of increasing the 
production and limiting the causes of 
waste and loss of the raw material seems 
to set at rest all fears as to a shortage of 
the commodity, although consumption is 
still increasing. The natural reserves 
are for that matter sufficient in number 

- and in wealth to meet the most enor- 
mous demands, pending other resources 
being added thereto in order to regulate 
and lower the price of the product. 


The world’s consumption of rubber is 
calculated by M. A. Dubosc as being, for 
1911, 85,000 tons, with a co-efficient of 
increase of 8% per annum, which would 
raise the total world’s consumption to 
180,000 tons about 1920, and the business 
turnover calculated by Sir H. Blake at 
1,100 million per year, would attain to 
more than 2} thousand million francs. 


Of the whole of this enormous con- 
sumption, the greatest part is supplied 
by Brazil with its wild rubber, Para, 
which also ranks highest in point of 
quality. In 1910 Brazil is said to have 
produced 38,000 tons of Para, that is, one 
half of the world’s consumption. 


Each great producing region appears 
to have its special rubber plant. In 
Brazil the area of Amazonas, which is 
the principal producing centre, amounts 
to nearly 63 million sq. kilometers 

62 
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(2,509,000 sq, miles) 7.e., 12 times the area 
of France. In all parts of this State 
there are found one or another of the 
varieties of Hevea or Castilloa but especi- 
ally that wonderful tree, Hevea Brasi- 
liensis, which, with well-conducted tap- 
pings can. when mature, at about 35 
years, yield up to 12 kgs (25°4 lb.) of 
rubber. The number of trees standing 
in the two States of Para and Amazonas 
is estimated at 200 million. Inthe State 
of Amazonas, the field of working of the 
natural “ seringaes” (rubber estates) is 
growing day by day, in consequence of 
exploration being carried to the very 
remotest ramifications of the great 
rivers, which are the confluents of the 
Amazon; unfortunately the impossi- 
bility, almost, of transport make the cost 
price unremunerative. Still the reserves 
of rubber ripe for tapping in the Ama- 
zonian region are not limited to the 
great number of Hevea Braziliensis form- 
ing the principal wealth of that country. 
They are also formed by other natural 
rubber bearing species of appreciable 
value, at least equal to that of some 
famous plants of other countries. 


While in the Southern part of the 
basin of the Amazon, Hevea brasili:nsis 
occupies the leading place, Hevea bentha- 
miana supplies the best quality rubber 
north of the Amazon, especially in the 
basin of the Rio Negro. 


On the Rio Negro there are, however, 
a certain number of other species of 
Hevea, the economic value of which 
is not well-known as yet, such as Hevea 
lute, apiculata, rigidifolia, minor, ete. 


Hevea guyauensis and some allied 
species supply what is called in Brazil 
the “ Borracha fraca”’ or poor rubber. 


The genus Micranda has not been 
studied much as yet from the point of 
view of the value of its product, but 
according to Ule, a species desseminated 
in the Upper Basin of the Amazon, M. 
siphonoides yields a good product. Of 
the genus Sapiwm, represented in the 
region by at least a dozen tree, only | 
S. Taburi is known as supplying a good 
quality rubber. This tree is fairly fre- 
quent in the alluvial soils of the Amazon 
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and its southern confluents. It might 
be worked with much greater success 
if some instrument were used for tap- 
ping which would get at the laticiferous 
vessels withcut touching the wood, 


Castilloa Ulei, commonly called the 
* caucho,” is distributed almost through- 
out the whole Amazonian region, but 
the largest reserves of this rubber- 
bearing species exist in the southern part 
of the State of Para. 


Lastly Manihot Glaziovii and Hancor- 
nia speciosa must be mentioned. Mani- 
hot extends along the coast from the 
south of Para to the province of Para- 
hyba, while Hancornia only becomes 
important beyond that Province, whence 
it descends along the coast down to Sao 
Paulo, while at the same time it makes 
its way inward as far as the south of 
the province of Matto Grosso. It will 
be seen that the extent of rubber pro- 
duction in Brazil is not restricted by 
the number or variety of producing 
trees, although the principal sources 
will remain Hevea Brasiliensis, Castilloa 
and Manihot, especially the first. We 
have seen that more than 20() million 
plants are contained in the Brazilian 
stands of Hevea, The yield of a Hevea 
is estimated at 5 kgs (11 lb.) per season, 
which would make one thousand million 
kgs, or a million tons of rubber per 
season. Present exportation, it willbe 
remembered, is only 38,000 tons and the 
consumption of the world 85,000 tons. 
The conclusion which logically follows 
and which all competent men have ad- 
opted is that Brazilian production will 
successfully hold the field against all 
other production if a serious effort is 
made towards judicious exploitation of 
this immense wealth. M. Hubert con- 
cluded his lecture at the International 
Rubber Exhibition in London by stating 
that the reserves of rubber bearing trees 
inthe Amazonian region appear inex- 
haustible. It is, he said, only a question 
of greater facility of communication to 
enable them to be worked and more 
suitable methods to be adopted for col- 
lecting the rubber in order to spare the 
trees. But it must further be added 


[Jonn, 1912, 
that the hygienic conditions of the 


country and the industry of rub- 
ber gathering and coagulation itself 
must be carefully studied, because the 
question of rubber will in the future be 
one of great importance, and among the 
different producing countries, Brazil is 
by far the most advantageously situated 
from this point of view. M. Lecomte* 
describes the economic condition of this 
production in Brazil. A frightful death 
rate is decimating the population of 
rubber gatherers in the upper parts of 
the river and is due chiefly to bad food 
and excesses of every description, which 
weaken the men, making them fall easy 
victims to the malignant fever and the 
beri-beri which are endemic in these 
wet woody regions, where the sun can 
never purify the soil covered with de- 
composing organic substances. 


In order to realise clearly, indepen- 
dently of the very powerful philan- 
thropiec arguments, the economic dif- 
ference produced by this state of things, 
it is sufficient to compare the working 
costs of different producing regions, 
M. Lecomte calculates them for Brazil 
at 2,515 franes per hectare (£40 4s 9d 
per acre), while Stanley Arden reckons 
816 franes per hectare (£13 1s 1d per 
acre) in Malaya, Bray 886 francs per hec- 
tare (£14 23 1d) in the Dutch Kast Indies. 
Rousselet 885 (£14 2s 2d) for the Congo 
and finally M. Fauchere indicates the 
amount of 471 frances (£7 10s 8d) for 
Madagascar. 


As to the Brazilians, says M. Lamy- 
Torrilhon, they are perfectly well aware 
of what they have to do if they wish 
to retain the predominant position in 
the rubber market. At the present time 
they have quality and quantity of the 
product in their favour; but they must 
devote the whole of their activity to 
restoring the destroyed fcrests as near 
as possible to the shipping ports, they 
must multiply roads, must facilitate 
the importation of labour and, above 
all, not abandon their methods of curing, 
which, owing to the qualities it im- 


* Le Caoutchouc et la Gutta. Paris, September, \ 


1911. 
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_ were based on specified samples. 


parts to their rubber, forms the brand 
of their products. 


Three laws were passed on the 17th 
May 1911, for the protection and exten- 
tion of the rubber industry iv the State 
of Para; the second of these laws autho- 
rises the Brazilian Government to con- 
tract a loan abroad intended for pro- 


tecting rubber production.+ 


<A 


FORWARD CONTRACTS FOR 
PLANTATION RUBBER. 

From the India Rubber Journal, Vol. 
XLUI., No. 5, February 38rd, 1912.) 
The attempt to standardise plantation 

rubber by including first grade crepe 

and sheet in the term “first, quality 
latex” has been quite a success, in so far 
that it has facilitated business in plant- 
ation futures. Forward contracts made 
in past years have generally been open 
to criticism, mainly because the sales 
Even 
to-day some contracts are made on 
samples submitted, but only when an 
estate turns out a special quality of 
crepe, smoked sheet or block which 
cannot be contused with similar grades 
from other plantaticns. Samples, like 
prices, are apt tochange; estate managers 
cannot always turn out twin rubber in 
point of colour, thickness, surface and 
size every month in the year, hence the 
difficulty of strictly carrying out the 
terms of contracts made on samples only. 


In the future it is very probable that 
sellers will insist on the option of deliver- 
ing rubber to meet forward contracts in 
the form (1) crepe. (2) smoked sheet, (8) 
‘unsmoked sheet. At the moment there 


is avery keen demand for good thick . 
_ crepe, unsmoked. It must not be assumed 


that this means inferiority of all other 
forms of plantation rubber; it is the 
demand of the moment and must only 
be regarded as such, 


CREPE VERSUS SHEET RUBBER, 


Planters would, we imagine, be only 
too pleased to supply crepe in preference 


+ See B,, July 1911, No, 2,182; February 1912, 


No, 273, 
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to smoked sheet, and proprietors too 
would be anxious to meet such a demand 
if only on account of the saving of ex- 
penditure necessarily incurred in smok- 
ing rubber. If we are to accept the 
assurances of many manufacturers, crepe 
is not the form of rubber which serves 
them best. The tearing and maceration 
to which rubber in this form has been 
subjected are said to destroy the nerve 
of the crude product, the deterioration 
being specially noticeable in samples 
fresh from the estate. On the other 


_ hand we are told that sheet rubber, not 


having been passed through tearing 
rollers, is of better quality, and when 
smoked is capable of being kept for quite 
a long period by the manufacturers. It 
is for these reasons that we expect a re- 
currence of the demand for smoked sheet 
in the near future, when market require- 
ments for crepe have been satisfied. In 
the meantime planters will be well 
advised if they try to make themselves 
familiar with the preparation of crepe 
and smoked sheet. Crepein any form 
should not be smoked; it should, from 
the manufacturer’s point of view, he 
made in the thick blanket form. 


It will surprise a few to learn thata 
considerable quantity of rubber has been 
sold forward for delivery during 1912. 
Mary coutracts were entered into during 
last year, and the first quarter of 1912 
has shown a large addition to the list. 


In the early days the majority of for- 
ward contracts were entered into by 
companies who, for reasons best known 
to themselves, found the necessary accom- 
modation thereby. In some few cases a 
price of 4s. per lb. was regarded as 
abnormally high and a forward contract 
was entered into in the belief that such 
a figure was not likely to be exceeded. 
Last year opinion on the subject was 
divided, some believing that business of 
this character was speculative in a high 
degree and could only be entered into by 
directors imbued with the spirit of 
gambling. Today one’s view is much 
larger. Supplies are coming forth in 
very large quantities from the Kast; 
fluctuation in prices has been so great 


Gums, Resins, 


that even outsiders look upon the crude 
rubber market as the most speculative 
and uncertain in existence, and high 
prices are still ruling. Under these 
circumstances many directors consider 
it their duty to make certain, while the 
opportunity exists, to sell sufficient 
produce forward to the shareholders. 
Providing only a portion of the crop is 
sold forward we see no harm in the 
business, so long as the prices secured are 
above the normal. To refuse to sell for- 
ward even apart of thecrop at a high 
price, when the future is extremely un- 
certain on all points except that of huge 


492 


Be: ni 

(Junm, 1913. 

supplies, might be taken as a reflection 
on the common sense of those in 
authority. We maintain that the first 
duty of directors:is to see that, given 
opportunity, profits are definitely earned. 
There are several companies, who, 
though producing large crops, have never 
sold a fraction of the crop forward; it 
would be interesting if those responsihle 


sent us a statement of average prices 
realised. 


The following list shows the forward 
contracts published in these columns. 
from July Ist, 1911, up to date ;— 


Company. oie, | eae in Period of Delivery. 
Said: 
Selangcr 5 6Oav. 60 January-July-December 
atu Onses 4 11% 33 February-December 
Ulu Rantau 5) Oe 10 March-December 
4 : a J annary Deomrer 
M t Austin ... 5 5) anuary-June 
ane MRL 5 4 45 April-December 
Sungei Kapar ... 4 10 24 January-December 
Serdang Central yes aes 12 January-December 
Sungei Choh ... i 4 10 12 January-December 
Yatiyantota ... Ne 4 % 16 May-December 
Linggi rhe | 4/3 to 4/4 60 January-December 
4 94 s April-June 
£ 9s $ January-March 
4 9 15 July-December 
4. 3 30 January-December 
General Ceylon oy ‘ up 3 Jara September 
i k ‘ 1 pril-June 
Sungei Sela ; i 2 say: December 
ee his 4 il anuary-December 
Lae 4 4 12 January-December 
Neboda i NY a February December ; 
d anuary-June 
eae Selangor’ : i 30 July-December 
; Seei fea 5 0% 3 J anuary-March 
do 4 6 9 April-December | 
Yataderia 478 18 January-December 
Mergui 4 84 12 January-December 
io) 4 eee 
kande ... ctober-December 
Singapore United 4 6 12 January-December 
Seaport He 4 6 9 January-December 
Allagar cad ophoea st mO Mm 18 January-December 
Bandar Sumatra pete ee o J SHAT Yee Dee 
Langkat Sumatra ‘ 4 63 , y-December 
Sumatra Para ... af 4~ 10 6 January-June 
Seremban sad al : is ae apne Deen ver: jute i 
j sea (ob ebruary-Vecember 
Samet oy 4 qt 12 July-Detember 
Cicely ae Sie 5 0 48 January-December 
Consol Estate ... sa 4 il 11 February-December 
Began Serai_... i 4 et a Tae Oe 
i ode ooo anuary- ecem er 
Gieuehidl 4 9 3 January-June 
4 8} 6 January~December 
| 4 10 6 July-December 
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Price Quantity in . . 
Company, per lb. Monet | Period of Delivery- 
s. d.av 
Damansara 5. O 5 | January-December 
Harpenden 5 0 24 | January-December 
Rubana 4 6 24 January-December 
4° 6% 12 January-December 
4 9 12 _ January-December 
5 0 12 January-December 
Straits Rubber... 4 6 90 January-December 
4 68 12 January-December 
4 9 24 January-December 
5 0 36 J arpiaby December 
5 0 6 anuary-June 
Sungei Kruit 5 lt 6 January-December 
Tali Ayer 4 6 18 January-December 
z 4.9 18 January-June 
5 0 2 January-December 
Gula Kalumpong 4 9 18 January-December 
4 8s 18 January-December 
4 113 20 March-December 
United Sumatra 4 10 6 January-June 
Anglo-Malay .. Air eie 12 January-December 
4 6 12 January-December 
4 6 15 January-December 
London Asiatic 4 6 12 January-December 
United pordang. 4 6 15 January-December 
Sapumalkande.. 4 6 12 January-December 
Bukit Panjong... Di RO 10 March- December 
Deviturai 5 0 11 February-December 
Bukit Mertajam 5 1 6 February-December 
Parambe ee 4 9 6 January-December 
Kapar Para 4.9 4! February-December 
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THE CASTOR OIL PLANT. 


By W. HARRIS, F.L.S., 
Superintendent of Public Gardens. 


(From the Bulletin of the Department of 
Agriculture, Vol. 2, Ne. 5, 1912,) 

A great deal of interest has recently 
been evinced in the question of culti- 
vating the castor oil plant as a field crop 
in Jamaica for the production of its 
seeds which at present are commanding 
high prices, owing it is said, to short- 
ages in supplies from the usual sources. 


Numerous enquiries have been addres- 
sed to this Department for information 
as to the cultivation required, yield per 
acre to be expected, etc, 


In Jamaica the plant grows practically 
everywhere from sea level to 5,000 feet 
altitude in a semi-wild state in aban- 
doned provision fields and in waste 


places generally, but it is not cultivated 
and no reliable data are available as to 
the yields obtained locally or other infor- 
mation that would be useful to intend- 
ing growers. The following notes have 
been put together, therefore, in the hope 
that they will be helpful to those who 
are thinking of taking up the cultivation 
of chis crop. 


In the collation of these notesI have 
made free use of information contained 
in the Yearbook of the United States 
Department of Agriculture for 1904; 
the Transvaal Agricultural Journal, vol. 
4-6; the annual Report of the Transvaal 
Department of Agriculture for 1904-05 ; 
and the Bulletin of the Imperial Insti- 
tute, vol. IX, No. 1. 


THE PLANT. 


The Castor seed plant is one of the 
most interesting in the world’s flora, 


Oils and Fats. 

\ 
Tropical in its origin, the antiquity of 
its culture is attested, first, by seeds 
found inthe Sarcophagi of the ancient 
Egyptians, and, later, by records of the 
utility of the plant in the earliest 
writings of the Hindus. 


It is supposed to be indigenous to 
Africa but has been carried by themany 
migrations of menin the course of ages 
to all parts of the tropical and sub- 
tropical world. A perennia) in tropical 
climates it often attains the dimensions 
ofa large bush orsmall tree, twenty 
feet or over in height. 


There are numerous varieties of castor 
seed plants, some of which have been 
considered distinct species by botanists, 
but are now generally believed to be 
merely cultivated or geographical forms 
of one variable and widely distributed 
species—(Ricinus communis, Linn.) 


The leaves are large and handsome on 
long foot-stalks arranged alternately on 
the stem; palmate, glaucous, green or 
reddish in colour, divided deeply into 
8 or 10 lobes, which have serrated 
margins. The flowers, of two sexes, are 
produced in panicled racemes, which 
terminate the branches ; they are usually 
bluish-green in colour, but may assume a 
reddish hue, asin the variety known as 
‘‘lividus.” The _ short-stalked stami- 
nate flowers are produced at the base of 
the inflorescence and the pistillate ones 
on the upper part. The fruit is a dry, 
3-celled, 3-seeded capsule, usually covered 
with sharp prominences, rarely smooth. 
The seeds vary much in colour, size and 
shape; they are usually oval, flattened 
on one side, and of a mottled gray colour 
with a conspicuous white, caruncle at 

‘the hilum end. When ripe, the capsules 
of some varieties dehisce and scatter the 
seeds to a considerable distance. This 
peculiarity probably accounts for the 
wide distribution of the plant in coun- 
tries, such as Brazil, to which it is nota 
native. The method of seed-dispersal 
should be borne in mind by the culti- 
vator, as seed is liable to be lost if the 
capsules are allowed to remain too long 
on the plants. 


494 


Be yi 
"de 


Hee t 
{Junw, 1912. 


For practical purposes the numerous - 
forms of the castor plant may be grouped 
into two classes, the larger-seeded and 
the small-seeded kinds. The'former aie 
the more prolific in the yield of seeds, 
and the oil obtained from them is 
suitable for lubricating and industrial 
purposes; the small-seeded varieties 
yield finer oil that is preferred for use in 
medicine. 


Climate and Soil.—As a rough guide 
to the climatic conditions necessary for 
the production of castor seed it may 
be stated that where maize can be grown 
successfully the castor plant may be 
expected to succeed. A_ well-drained 
sandy loam is the most suitable soil for 
it, but being an exhaustive crop it de- 
mands good preparatory cultivation. 
The land should be well ploughed and 
harrowed, or cultivated to a moderately 
fine tilth. Very loose sandy soils or 
heavy clays are alike unsuitable. : 


The plant requires a fair amount of 
moisture, and rainfall after sowing the 
seed is essential to ensure good germi- 
nation; but after the root system has 
developed less moisture is needed and 
its ‘cultivation appears to be restricted 
by excessive rainfall. 


Sowing the Seed and Cultivation.—In 
the Transvaal it is recommended that 
the seed should be sown in hills 9 feet 
apart; 4 to 6 seeds being planted in each 
hill and covered to the depth of about 
one inch with fine soil. 


When planting large areas it is ad- 
visable to leave roadways every ten or 
twelve rows in order to allow the access 
of carts to remove the crop from the 
field, 


It is well to soak the seed in warm 
water for twenty-four hours before sow- 
ing. This treatment softens the hard 
seed-coat and tends to ensure quick and 
uniform germination. When the young 
plants are from 9 to 12 inches high they 
should be thinned out, leaving only the 
strongest one in each hill. 


The method here recommended will 
require about 22 lbs, of seed to the acre, 
Some saving may he effected by re- 
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ducing the number of seeds to be plant- 
ed in each hill to 8; if the seed is 
fresh and good and the weather con- 
ditions are favourable it is very im- 
probable that all three seeds will fail 
to germinate. 


Elsewhere it is recommended that the 
seeds should be planted in rows 5 or 
6 feet apart and at a similar distance 


‘in the rows, smaller seeded kinds being 


planted closer, say about 3 feet between 
the rows and 18 inches between the 
plants in the rows, and it is stated that 


about 10 lbs. of seed of the large seeded- 


varieties will be required to plant an 


acre, and about 141bs. in the case of 


small-seeded kinds. 


From our knowledge of the plant here 
these distances seem to be too close and 
those recommended for the Transvaal 
appear to be better suited for a peren- 
ial crop. 


In India the cultivation of castor plants 
may be divided into two broad classes. 
The large-seeded varieties are zenerally 
grown during the monsoon rainfall; in 
some parts they are grown as field crops 
but more usually as a border to cotton 
or sugar-cane fields, or mixed with pota- 
toes, cereals or some leguminous crop, 
and frequently in small patches in house 
gardens, 


The small-seeded varieties are usually 
grown as field crops, being sown at the 
end of the monsoon and the commence- 
ment of the cold weather. 


It is stated that the plant soon ex- 
hausts the soil and it is reeommended 
that a pure crop should not be taken 
from the same land more than once in 
five or six years. 


If virgin land is not available for the 
crop, natural or artificial manures are 
applied to keep up the supply of avail- 
able nitrogen, potash and phosphoric 
acid. 


Although the plant is not cultivated 
in Jamaica, we know that semi-wild 
bushes in waste places continue to pro- 
duce fair crops of seed for ten years or 
more, and if this result can be obtained 
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without cultivation or care, it seems 
reasonable to expect that cultivated 
plants would produce paying crops for 
at least five or six years. 


Time to plant wm Jamaica.—Having 
ploughed and prepared the land it would 
appear that the best time to plant the 
seed in Jamaica is towards the end of 
September, just before the October 
rains commence. 


Manuring.—For the first crop at least, 
a good mulch of stable litter or other 
refuse will be beneficial and will prob- 
ably supply all the nutriment required. 
It will also prevent the growth of weeds 
and retain sufficient moisture in the soil 
during the dry months in the early part 
of the year. 


The substances taken up by the plant 
are partly locked up in the trunk, roots, 
stems, leaves, ete., of the plant, but are 
largely concentrated in-the seeds and 
capsules. In any case, only the two 
latter are sold off the land. Assuming 
that 1,000 lbs. of seeds and 800 lbs, of 
husks or capsules are removed from each 
acre per annum, the beans would contain 
about 


35 lbs. of combined nitrogen, 
AMA potash, 
14 ,, phosphoric acid, 
while the capsules or husks would prob- 
ably contain 
18 lbs. of combined nitrogen, 
46 ,, potash, 
Pai phosphoric acid. 
Thus, if the capsules and their contents 
be removed from the farm, the soil would 
be robbed of about 


48 lbs. of combined nitrogen, 

bOMss: potash, 

162 \,)3 phosphoric acid, 
per acre per annum, which is about the 
loss suffered by land bearing a good crop 
of wheat—according to Warrington this 
amounts to (80 bushels of grain and 3,000 
lbs, of straw per acre). 


In grain. In straw. Total; 

lbs, Ibs. Ibs. 

Nitrogen Be 34 16 50 
Potash Aes 9°3 19°5 28'8 
Phosphoric acid 14:2 6°9 21:1 
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Thus castor oil (seeds and husks) the harvesting is a somewhat tedious — 


remove about the same quantity of 
nitrogen, distinctly more potash, but less 
phosphoric acid from land than is re- 
moved by a crop of wheat. 


But tne really saleable portion of the 
crop from the castor oil plants is the oil. 
which like other true oils, contains only 
carbon, hydrogen and oxygen, and is 
free from nitrogen and mineral matter. 


Consequently the grower of castor oil 
should restore to.the soil the capsules or 
husks and the ‘“‘cake” left after the ex- 
traction of the oil. Under these con- 
ditions he would remove from the farm 
nothing but what was produced from 
the air and water, and his soil would be 
unchanged in the amount of plant food 
which it contained, except for the small 
quantities of material locked up in the 
woody matter of the trees. 


Under these conditions, his soil should 
not be impoverished by the production 
of castor beans, but should on the 
contrary become more and more fertile 
since the plant food contained in it 
should be gradually rendered more avali- 
able to plants. 


Pruning.—All things being favourable 
the young plants are likely to make 
vigorous growth and some pruning will 
be necesary to encourage them to assume 
a@ spreading, bushy habit. 


Crops.-—In the fourth or fifth month 
after sowing the fiowering begins, and 
in the sixth the capsules are formed. 
The picking is taken in hand in the 
seventh month and- terminates with the 
ninth. 


Harvesting.—When ripe the capsules 
become hard and brown, and spread 
out somewhat on the stalk on which 
they are borne. At this stage the spikes 
should be removed from the plant by 
cutting. This should be done rapidly as 
soon as the capsules show signs of ripen- 
ing, as if left too longon the plant they 
are liable so dehisce and scatter the 
seeds. When the collecting has once 
commenced the whole crop should be 
looked over about once a week. Owing 
tothe irregular ripening of the crop, 


process, but as the work involved 
is not laborious, it can be done 
by women and children, In the United 
States an endeavour has been made to 
produce a type of plant which ripens the 
capsules in any cluster at the same time: 
The work of harvesting such plants is 
considerably lessened, and there is a 
smaller loss of seed. The collected cap- 
sules should be placed in bags or in a 
box-waggon, and conveyed from the 
field to a drying shed. Where buildings 
are not available for their reception, 
a drying floor in the open may be easily 
made by sweeping clean a piece of firm, 
level ground, and enclosing it with 
boards or sheet iron from 4 to6 feet 
high, to prevent the seeds being scat- 
tered and lost when the capsules open. 
Provision against rainmust be made if 
an open-air drying ground isused. The 
capsules should be spread on the floor, 
exposed to the sun and air, and occasion- 
ally turned over. In less than a week 
most of them will have opened and shed » 
their seed. The empty husks should 
then be removed and the seeds swept 
together and collected. The pieces and 
husk and other debris with which they 
are mixed should be removed by winnow- 
ing, either by hand or-by passing the 
seeds through a fanning machine. In 
some varieties the capsules do not readily 
open, and it is then advisable to beat 
them, or wooden rollers can be drawn 
over them by a pony whose hoofs are 
protected by being padded with flannel 
or sacking. In some parts of India the 
capsules are stacked in heaps in a _ build- 
ing, and covered with straw and 
weighted. After about a week the outer 
husk is soft and rotten. They are then 
exposed to the sun, and beaten to free 
the seeds. Another process sometimes 
adopted is to bury the capsules until the 
outer husk has decayed and set free the 
seed. The seed should be stored in a dry 
place until sold or pressed for oil. 


In countries where the castor plant is 
not systematically cultivated, but where 
it grows wild or _ semi-cultivated, and 
labour is cheap, the collection and pre- 
paration of seeds on the lines indicated 
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above should be encouraged. The 
numerous uses to which the castor oil is 
now applied ensures a ready sale for the 
castor seed, and the»present market 
value of the latter provides, as a rule, 
ample remuneration for the labour 
involved. 


Yields._In India, when grown as a 
mixed crop, the yield of seed per acre is 
about 250 Ibs., and when grown asa pure 
crop is from 500 to 900 lbs. per acre. 


In the United States the yield is said 
to be from 900 Ibs. to 1,350 Ibs. per acre 
when grown on suitable soil and with 
good cultivation. 


In Brazil it is cultivated that in the 


~ castor plantations each plant yields 


from 4'5 to 11°25 lbs. of seed, and I 
venture to think that with good culti- 
vation the yield in Jamaica will be 
similar to that obtained in Brazil. 


Uses of Castor Oil.—Castor oil is now 
extensively used in countries which 
maoutacture large quantities of calicoes 
and coloured cotton goods. 


The United Kingdom is the greatest 


European consumer, and of the, other 


principal consuming countries the United 
States ranks easily among the first. 


The functions that castor oil performs 
in industry and in the arts are of great 
economic importance, as becomes appa- 
rent from a consideration of the varied 
uses to which its peculiar properties 
adapt it. 


The popular red, formerly known as 
Adrianople red, but now commonly as 
Turkey-red, famous for the permanency, 
intensity, and beauty of its colour, owes 
its quality of exceptional fastness to 
castor oil. 


Probably the next most important 
channel of consumption is the drng trade. 
In addition to its common use as a pur- 
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gative, rheumatism, lumbago, skin affec- 
tions, cramps, colds, and a host of other 
ills were popularly believed to yield to 
its curative properties; in fact, medi- 
cinal use was a highly important element 
in the castor-oil trade, 


Castor oil has many other and varied 
uses. In British India it is reputed, 
among other uses, to be extensively 
used as a lamp oil, and reports of no 
ancient date even refer to it as the 
illuminating agent in railway cars, 
Castor oil also has in some countries 
extensive uses as a lubricant. In Aus- 
tralia the chief use is officially stated 
to be for this purpose. To a limited 
extent this oil is used for lubricating 
purposes in the United States. As is 
well known, the mechanical function of 
lubricating oils is to form a coating or 
cushion between rotary surfaces, thus 
keeping them free from contact and 
preventing loss of power through frict- 
ion. To this purpose castor-oil, being 
heavy bodied, viscous, and non-drying, 
is in most cases well adapted. It is the 
heaviest of fatty oils, having a density 
of C'96, and is particularly adapted to 
the oiling of fast-moving machinery 
because the heat generated keeps it in 
a liquid state. Castor oil also has pro- 
perties that adapt it to use in the dressing 
of leather and a demand for limited 
quantities exists in the United States, 
especially in country districts, for dom- 
estic use in oiling and softening boots, 
shoes and harness. 


There are at present very considerable 
areas of non-irrigable lands in dry dis- 
tricts in Jamaica which are, therefore, 
unsuitable for the cultivation of sugar- 
cane, bananas or other staple crops, 
consequently yielding little or nothing 
of value, that might be planted with 
the castor bean plant and made to pro- 
duce profitable if not handsome returns 
for the benefit of the owners. 
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DYE STUFFS. 


NATURAL INDIGO AND SYNTHETIC 
INDIGOTIN. 


(From the Indian Agriculturist, Vol. 
XXXVII., No. 4, April 1, 1912.) 


COLONEL RANKING’S RESEARCHES, 


A Correspondent writes to the Indian 
Planters’ Gazette :— 


I have for a considerable time been 
searching for a British subject, a man 
of science, and a chemist, who could 
give an impartial opinion about the re- 
spective merits of Natural Indigo and 
‘* Synthetic Indigotin,” andI have found 
him in Lieutenant-Colonel George Ran- 
king, B.A., M.D., late protessor of Chem- 
istry at the Medical College, Calcutta; 
a man of undoubted capacity, and one 
who had done a considerable amount of 
research work in connection with the 
chemistry of Indigo manufacture in 
India. If this scientist who was on the 
spot had been employed by the planters 
in 1898 instead of a man from a Tech- 
nical School, where Synthetic Indigotin 
is driven into the very blood of the 
purils, the result would have been very 
different from what it is, and the 
indigo industry would have been saved 
much grievous loss, and what is more 
the planters would have been told the 
truth long ago, which they can’t discern 
even yet, though it is staring them in 
the face! 


Colonel Ranking writes as follows :— 


Dear Sir,—I have recently revived my 
interest in the subject of Indigo manu- 
facture, and have read some of the 
correspondence, which has been passing, 
on the comparative values of the natnral 
Indigo, and the synthetic products 
which have been presented to the public 
under the name of ‘ Indigo.” 


As some of the Behar planters will re- 
member, it is very many years ago (1881) 
that I first entered the field of research 
into the chemistry of the manufacture of 
Indigo from the plant. The process was 
very imperfectly understood at that time 
even by the leading chemists of the day, 


and, finding myself led to investigate the 
process of Indian manufacture from the ~ 
point of view of the scientific chemist, to 
make a long story short, I arrived at a 
conclusive result, upon which I based 
and patented a process for the improve- 
ment of Indigo manufacture, That 
patent was attacked under the provi- 
sions of Act XV. of 1859 (which was the 
Act by which patents were then regu- 
lated) and was declared invalid, on the 
ground that my specification was bad in 
law, in that the substance which I 
asserted to exist in the vat liquor of the 
steeping vat (white Indigo), did not in 
fact exist, and consequently that the re- 
actions stated by me in my specification 
to take place, the final result of which 
reaction was Indigo-blue, could not 
take place. 


The logic of this was unimpeachable 
had the major premise been accurate— 
which, as I propose to show, it was not, 


The Court gave its decision mainly 
upon the evidence of two Caleutta 
chemists, both of them Professors, whose 
opinion rightly carried great weight. 
Both these gentlemen swore affidavits 
to the effect that the chemical reactions 
stated by me to occur could not and did 
not occur because the “Indigo white” 
which I alleged to be present, and relied 
upon as the essential starting point of 
my reactions, had. in point of fact, no 
existence in the vat-liquor. 


As a result the patent was invalidated 
at heavy pecuinary loss to me. I could 
not afford to appeal, though I knew 
perfectly well I was right, and the 
learned Professors were wrong. I did 
not blame them; they gave their opinion 
in accordance with their knowledge. 


Now, mark the result. Within two 
years my researches were confirmed by 
Goppelsraeder, a German chemist; while 
the highest authority on the Chemistry 
of Dyestuffs to-day writes as follows, 
speaking of the steeping vat: ‘‘The 
liquid now («.e., after fermentation) con- 
sisting of a solution of Indigo white.” 
Here, nearly thirty years later than my 
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work, comes a statement which shows 
that with all the advance of chemical 
knowledge during that period of time, 
original contention as to the chemical 


process in the Indigo vat was absolutely 


correct, and holds the field. 


It has been necessary for me to write 
these details in orderto show planters 
that in the matter of Indigo my opinion 
may, after all, be worth attention in 
view of what is to follow, I have 
no axe of my own to grind, nor do I 
own One rupee worth of Indigo property, 
but, just as my original investigations 
were begun froma scientific interest in 
indigo manufacture, so now Iam in- 
fluenced solely by a desire todo what I 
can toavert the ruin which seems to 
There must be 
living many Indigo planters in Behar 
and Champarun, who remember me 
personally, and will realise that I should 
not write this letter, did I not feel that 
I have, in virtue of my special study of 
the subject, advice to offer which is 
worth following. It would,I feel, be 
ungrateful indeed, in view of all the 
generous hospitality and good-fellow- 
ship which I enjoyed during the years I 
spent among them at Segoulie, from 30 
many of the planters, were I to abstain 
from telling them and their successors 
whatis, in my opinion, a sine quanon 
if the Indigo industry is to besaved. Itis 
“upto them” to follow my advice or 
not: Atleast I willdo what I feel to be 
due to them. 


The position then is. The Indigo in- 
dustry is seriously threatened by the 
advent of ‘‘synthetic.” I purposely 
omit the word Indigo after ‘‘ synthetic” 
because that product is from the dyers? 
point of view not ‘‘Indigo.” By thisI 
mean, that whereas natural “ Indigo” 
contains numerous chemical bodies, all 
of which are important trom the point 
of view of dyeing power, “synthetic” 
contains only one of them, viz., ‘‘ Indigo- 
tin,” which is of any valuetothe dyer. 
Planters have been misled by having it 
drummed into their ears that the value 
of “Indigo” is to be measured by the 
percentage of “Indigotin” it contains, 


Dye Stuffs. 
Now I have no hesitation in saying 
that this statement is false, Zhe 


value of any dyestuff is to be gauged 
simply and solely by its dyeing power. 
I shall return to this point later. 
The natural “Indigo” is acknowledged 
be the most important dyestuff known, 
owing to wts great fastness, a quality in 
which it is unsurpassed by any other blue 
dyestuff.” This isa quotation from the 
highest authority on dyestuffs at the 
present day. Now to what does natural 
Indigo owe this pre-eminence ? Isitsolely 
to Indigotin? Emphatically, No. Itis 
to the other chemical bodies which it 
contains in company with its Indigotin, 
bodies be it observed, which are not and 
cannot be contained in any syuthetic 
imitation of Indigo, which has no more 
right (if indeed as much right) to be 
called ‘‘ Indigo” than Margarine has to be 
called ‘‘Butter.” Consequently, any 
tests of commercial “‘ Indigo” based upon 
the percentage of Indigotin contained in 
a given sample, even if lhey are reliable 
are absolutely without value in arriving 
at an estimate of the worth of that 
sample as a dyestuff. Listen to the 
words of the leading authority on dyeing. 
Dr. I Merritt Mathews, in his Labora-. 
tory Manual of Dyeing anu Textile 
Chemistry (New York, 1909) says, ‘*In 
the testing of adyestuff sample for its 
money-value itis, of course, necessary 
to test it in comparison with another 
sample of the same (or a strictly similar) 
dyestuff of a known or established 
money-value.” 


These words go to the root of the 
matter, and, obviously true as they are, 
I beg planters to weigh them carefully 
and consider their bearing upon the 
question of Indigo values. At present 
Indigo samples. are, I understand, esti- 
mated solely on the basis of percentage 
of Indigotin, and even this is estimated 
by methods which are admittedly un- 
reliable. This results in many “ marks” 
of high dyeing value being relegated to 
inferior positions, and consequently 
selling at far less than their actual money- 
value. Let meurge upon the planting 
community to act upon the unbiassed 
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statement, quoted above as to the only 
useful method of testing the money- 
value of a dyestuff and to insist upon 
their various marks of Indigo being 
tested in that way, viz., by accurate com- 
parative tests of dyeing power. If they 
will only takea firm stand upon this 
one point, I am convinced that they will 
have nothing to fear from competition 
with ‘‘ synthetic” so-called Indigoes and 
that in due time Indigo and its industry 
will be rehabilitated, 


\ 
[Jonn, 1912. 
I have said all there is for me to say, 
and it now remains for planters to save 
their industry by the one means left to 
them. If they turn a deaf ear, I can only 
regret it, but I hope that advice based 
on sound knowledge, and absolutely 
disinterested, may appeal to them even 
at the eleventh hour.—Yours, ete. 
GEORGE RANKING. 
Formerly Professor of Chemistry, Medical 
College, Calcutta. 


Beech Lawn, Park Town, Oxford. 
ord February, 1912, 
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HINDUPUR AGAVE PLANTATION. 


(From the Department of Agriculture, 
Madras, Vol. II., Bulletin No. 64, 1911.) 

The following note embodies the re- 
sults of nine years’ working of this 
plantation, which was opened in 1910- 
1912 with the object of testing whether 
the agave, more particularly A. Sisalana, 
could be successfully cultivated on waste 
land, of which there is a fairly large 
area in this district (Anantapur) and if 
so what the average acre yield of fibre 
per annum was likely to be :— 


The plantation, the soil of which is a 
poor red gravelly loam was laid out in 
plots of A. Americana, A. Sisalana, A. 
Cantula and Furcrea gigantea, young 
plants being obtained from various parts 
of India, all of which with the exception 
of the third-named grew well. 


In 1907-1908, when the plants were six 
years old, the plantation in the mean- 
time having been kept fairly free from 
weeds and from cattle trespass, the per- 
centage of fibre in A. Americana, A. 
Sisalana and Furcrea gigantea was 
tested, the figures obtained being 1°4 per 
cent., 3:0 per cent. and 34 per cent., 
respectively, and in the same year regu: 
lar cuttings in an experimental plot of 
A. Sisalana were begun. 


The plants in this plot were spaced 
out at distances of 8 feet from row to 
row aud of O feet in the rows, we, at 


the rate of 900 plants per acre, and with 
the exception of 1908-1909 when three 
cuttings were made, two cuttings were 
taken from them each year. The weight 
of leaf was noted each year and a small 
quantity of fibre extracted to test the 
percentage, the average figures for which 
work out at practically 33 per cent. 


Figures for four years have now been 
obtained and are tabulated below :— 


Average 
number Average Weightof Yield of 
Year. of leaves Weight leaf per fibre per 
eut per leaf, acre, acre. 
per plant. : 
1907-1908... 15 FC 10,088 bl 
1908-1909... 24 08 = 12,284 480 
1909-1910... 18 D3 6,842 240 
1910-1911... 15 ‘47 6,258 219 
Average ... 17 6 _ 810 


Working from the basis of 900 plants: - 
per acre an average number of 17 leaves 
per annum fit for cutting, of an average 
weight of 6 lb..and with the percentage 
of fibre recorded above, the annual yield 
of fibre from this land, the nature of 
which has already been described, and 
in this district with a low annual rain- 
fall of 23 inches, may be put in round 
figures at 800 lb. per acre. 


The value of this fibre in London from 
specimens sent to the Imperial Institute, 
South Kensington, is estimated at Rs. 480 
per ton. The cost of cutting and extrac- 
tion which here must be done by hand 
is, however, excessive, as much as Rs, 420 
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per ton, thus leaving a totally inade- 
quate margin for other working ex- 
penses and profit. 

The conclusion arrived at is therefore 
that, while the sisal plant can be success- 
fully grown here, without some cheap 
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mechanical means of extracting the fibre, 
its cultivation for this purpose will not 
be profitable. 
(Sgd.) G. R, HILSON, 
Dy. Director of Agriculture, 
Northern Division, Bellary. 
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CINCHONA IN BENGAL. 
(From the Chemist and Druggist, No. 
1670, Vol. LXXX., January 27, 1912.) 


The forty-ninth annual report of the 
Superintendent of Cinchona Cultivation 
in Bengal (Major A. T. Gage, M.B., I.M.S.) 
for the year 1910-11, which has recently 
been issued, contains much that is in- 
teresting, chiefly from a planter’s point 
of view. The report, which gives full 
details of the working of the undertak- 
ings, divides itself into three heads— 


.the progress of the plantations, the har- 


vesting of the crop, and the work at the 
factory. As regards the first, the year 
was a favourable one for the production 
of cinchona, there being on March 31, 
1911, 2,544,817 trees, the bulk of which 
was Ledgeriana. The harvest of dry 
bark yielded 500,900lb., or an increase 
ot 174,340 lb. in the corresponding year, 
This was supplemented by purchases of 
338,266 lb. of Java-grown UC. Ledgeriana 
and 32,882 lb. of Java grown hybrid bark. 
Altogether the total quantity of bark 
worked up in the factory was 911,725 lb. 
This yielded 39,980 lb., or 638,880 oz. of 
quinine and 150 lb. of residual alkaloid, 
the yield of quinine exceeding that of 
the previous year by 16,883 lb., or 270,128 
oz. The percentage of quinine obtain- 
able from the home-grown bark was 
rather less, however—8'28, against 3°67 
per cent. in the preceding year. This the 
Director ascribes to the rather large but 
unavoidable mixture of immature bark 
resulting from the ‘ thinning” oper- 
ations on the Munsong plantation that 


_ were rendered necessary by She luxuriant 


growth of certain blocks on that plant- 
ation ; on the other hand, the Java bark 


» showed a yield of practically 6 per cent., 


22,238 lb. of quinine being produced, from 
the 871,148 lb. purchased. Reference is 
next made to technical work in the 
factory,and the methods being adopted to 
bring about a more economic working. 
It is also of interest that continued ex- 
periments in the line of working out a 
method of quinine extraction cheaper 
than the present one have been under- 
taken by Messrs. Shaw and Richardson 
throughout the year, but conditions, 
although promising, are scarcely ripe 
enough yet for presenting definite pro- 
posals. 

Under the heading of ‘‘ factory char- 
ges” we find that the cost of quinine 
made from Java bark (reckoning the 
rupee at ls. 4d.) was equal to 8d. per oz., 
and that from the home-grown bark 6d. 
per oz. This is arrived at in the follow- 
ing manner :— 


After deducting the amount spent on 
purchase of bark, on the improvement 
of the factory and other items not 
directly- concerned with actual manu- 
facture, the cost of manufacture and 
packing of the quinine-sulphate works 
out to R. 1-15 (2s, 7d.) per lb. If the cost 
of the proportion used up in the factory 
during the year of the total quantity of 
Java-grown bark purchased be estim- 
ated in proportion to the sum spent on 
the total quantity of bark purchased, 
the cost of the quinine sulphate yielded 
by the Java-grown bark works out at 
Rs, 5-4 (7s.) per lb. so that the total cost 
of quinine sulphate in the Java-grown 
bark was Rs. 7-3 (9s.7d.) perlb. The 
average unit rate for bark at the Amster- 
dam auctions during 1910-11 was 3°15 
Dutch cents. The quinine percentage in 
plantation bark being 3°28 this comes 
out—on the Dutch unit rate being con: 
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verted into Indian currency—to practic- 
ally R.4. (6s. 4d.) per lb. of sulphate of 
quinine. Adding to this Rs. 1-15, the 
result comes out at Rs. 5-15 (7s, 11d.) per 
lb., or practically 6d. per oz., as the 
total cost of the quinine manufactured 
from the plantation bark. 


The question thus arises, why should 
the Indian Government buy Java Bark 
to manufacture quinine costing 8d. per 
oz. when they can buy their require- 
ments of the alkaloid in the open market 
or direct from the Java factory at round 
about 63d. per oz.? As regards the issue 
of quinine sulphate; there was a decline 
of 1,005 lb., to 22,893 lb., part of this being 
due to the lessened demand from the 
Inspector-General of Prisons, Bengal, for 
quinine for pice-packets, only 5,200 lb. 
being indented for, as against 9,280 lb. 
during 1909-10. There was a considerable 
increase in the quantity sold to Govern- 
ment officers, dispensaries, and medical 
missions, the total rising from 1,992 lb. to 
2,506 lb. in the year under review. The 
stock account shows that on March 31, 
1911, there was in store 48,664 lb. of qui- 
nine, which reserve the Director states 
is now practically equal to a two years’ 
supply at the present demand for quinine. 
This looks as if the factory maintains a 
very much heavier stock than is neces- 
sary, and when it is remembered that 
_ there are always large unsold supplies of 
quinine and febrifuge in the hands of 
postmasters and others, it looks as ifa 
great deal of money is locked up use- 
lessly. Cinchona febrifuge is not now 
manufactured, as the demand is insigni- 
ficant. The profit and loss account 
shows that after deducting non-recurring 
charges (amounting to Rs, 1,007) there is 
a balance of Rs. 20,796 (£1,3886.) profit on 
the year’s working. The moral to be 
drawn from the report is that India is 
overstocked with quinine, and yet the 
Government absorbs several millions of 
quinine tablets bought in the European 
market. 
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THE OPIUM CONFERENCE. _ 


(From the British and Colonial Druggist, 
Vol. LXI, No. 16, April 19th, 1912.) 


THE COURSE OF ITS PROCEEDINGS LEA- 
DING TO THE SIGNING OF THE 
HAGUE CONVENTION. 


The issue of the B, & C. D., January 
26th, contained a precis of the Interna- 
tional Opium Convention, which had 
been signed at the Hague on the previous 
Tuesday. It was exclusive to our pages, 
and was the first intimation to the trade 
of the general trend of the important 
decisions arrived at by the contracting 
parties. We have now received a full 
printed report of the proceedings issued 
by the Netherlands Minister of Foreign 
Affairs, and comprising an official ac- 
countin French of the discussions and 
resolutions, together with a volume of 
documents, also a summary of the 
minutes in English. 


THE OBJECTS AND CONCLUSIONS. 


These throw considerable additional 
light on the motives and aspirations of 
the various participants, and give some 
idea of the prospects of the decisions 
being translated into reciprocal laws. 
With the humanitarian principle under- 
lying this co-operative effort in the refor- 
mation of peoples addicted to the drug 
habit, we, of course, concur ; besides ten- 
ding to the emancipation of fellow hu- 
mans, it has the material advantage of 
improving the morale of those Eastern 
people who are brought in contact with 
Western nations, and also ultimately of 
improving the countries of the former 
for commercial exploitation by the latter, 
the economic loss, notably of China,- 
through the baneful effects of opium, 
affecting not only the Celestial Empire, 
but all the leading nations. The difficul- 
ties, however, of securing a world linking 
of nations in the regulation of the trade 
are considerable, although they have 
undoubtedly been advanced by the con- 
vention agreed to by 12 countries on ~ 
January 28rd. This convention dealt 
with the matter sectionally, prescribing 
general regulations for the regulation of | 
(1) raw opium, (2) prepared opium, Phy 
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; - medicinal opium, morphine, cocaine, &c., 


and laying down (4) a system of legisla- 
tive co-operation to suppress smuggling 
of opium in China, and also opium smok- 
ing there, and (5) the processes of accept- 
ance of the convention by other nations 
and its ratification. In the respective 
chapters it is thus provided that the 
production and distribution of raw opium 
shall be controlled by laws or regulations 
of each contracting country which shall 
limit the number of ports or towns for 
importation or exportation by authorised 
persons, and in specially marked pack- 
ages if above 5 kilos. weight; or if one 


-country forbid import the others would 


forbid export, so far as that particular 
country is concerned. Similarly, in res- 
pect of prepared opium, each contracting 
power, so far as its peculiar conditions 
admit, agreed to the gradual suppres- 
sion of the manufacture of, and internal 
traffic in, this article; importation and 
exportation was to be prohibited, either 
immediately or as soon as possible and, 
in the case of countries not able to do so 

t once, similar regulations to those for 
the export of raw opium to apply. Then 
in regard to item 3, medicinal opium, 
morphine, cocaine, &c.—a phase of the 
matter which was dealt with largely 
through the insistence of Great Britain— 
the contracting Powers agreed that 
manutacture, sale, and use should be 
restricted by laws and regulations to 
medical and legitimate purposes only, 
and that for that object manufacture 
should be limited to authorised premises 
or places ; persons engaged in any stage 
of the commerce should be licensed or 
make an official declaration to the 
authorities, and a strict account should 
be kept by them of the quantities hand- 
led—this not necessarily to apply to 
medical prescriptions and sales by phar- 
macists. Such a condition of affairs was 
to be applied to medicinal opium, to all 
preparations containing more than 0:2 
per cent. of morphine, or more than 0:1 
per cent. heroin, and to all new deriva- 
tives of morphine, cocaine, or alkaloid of 


- opium, which occasion similar abuse. 


WHAT OF THE NON-SIGNING COUNTRIES ? 
Thus a fairly close network is pro- 
posed to be wound round the articles 
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indicated, and the chief obstacles at the 
moment are the Powers who were not 
represented at the Congress, Those who 
signed were Germany, the United States, 
China, France, Great Britain (including 
India), Italy, Japan, the Netherlands, 
Persia, Portugal, Russia, and Siam. The 
list includes nations of great diplomatic 
influence and power, which will no doubt 
be brought to bear on the countries 
which did not participate. With those 


who signed were three of the chief pro- 


ducers of raw opium—India, China, and 
Persia; the two first have a reciprocal 
arrangement for the gradual suppression 
of cultivation, and Persia—from which 
of course, we get some of our pharmaceu- 
tical supplies—was professedly fanatical 
in its desire to squash the trade in all its 
aspects, although in doing so it would 
make a great sacrifice. Asan earnest, 
Persia pointed out that last year it 
passed a law under which every ex- 
portation of raw opium was to be con- 
trolled and stamped by the Government, 
and that its laws aimed, in eight years, 
at the suppression of opium smoking in 
its own territory; moreover, in the 
deliberations it wanted all .prepared 
opium entering commerce to be regarded 
as contraband, seized and confiscated. 
Persia was, however, the first to ask 
why the absent countries were not re- 
presented at the Conference, it being 
obvious that those countries, if they did 
not subsequently sign, would be free to 
cultivate the poppy and produce opium. 
This view was emphasised also by France 
and Portugal. the latter unsuccessfully 
endeavouring by resolution to show that 
co-operation by non-represented nations 
was indispensable. This was unaccept- 
able tothe British delegation. The in- 
vitations had been issued, it appears, to — 
those attending the Shanghai conference, 
in which Turkey did not participate. 
The non-signatory countries are the 
Argentine, Austria Hungary, Belgium, 


Bolivia, Bulgaria, Chili, Colombia, 
Costa Rica, Cuba, Denmark, Dominica, 
Eeuador, Spain, Greece, Guatemala, 


Haiti, Honduras, Luxemburg, Mexico, 
Montenegro, Nicaragua, Norway, Pana- 
ma, Paraguay, Peru, Roumania, Salvador; 
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Servia, Sweden, Switzerland, Turkey, 
Uruguay and Venezuela. Of these the 
abstentiors of Turkey, Bolivia and Peru 
are most important. The Freach re- 
presentatives emphasised the necessity 
of Turkey joining in, and also the con- 
siderable quantity of coca produced in 
Peru’ and Bolivia, the latter being 
endorsed by Portugal and Russia. As 
regards Turkey, the Persian represent- 
ative said he was “‘ informally aware that 
the conclusions of our humanitarian 
work should decidedly appeal to Turkey, 
and would not be rejected by her,” 
whilst, more particularly in reference 
to the South American States, Dr. 
Hamilton Wright, on behalf of the 
United States, said his Government had 
never any fear that the other countries 
would not adhere to the recommen- 
dations of the Conference. 


GOVERNMENT MONOPOLIES SUGGESTED, 


The extremes to which some of the 
countries were prepared to go to coerce 
others into line was indicated by Dr. 
Wright's suggestion of an Article that 
in the event of non-signatory countries 
not adhering in two years their product 
should be outlawed and beyond the pale 
of legitimate commerce, but Mr. Max- 
Miiller (Great Britain) pointed out that 
this would be contrary to most favoured 
nation treatment; if they admitted 
morphine, &c., from one country they 
could not refuse to admit it from 
countries which enjoyed such treatment 
without denouncing thetreaty. Holland 
wauted to be even more drastic—opium, 
&c., to be withdrawn from international 
commerce, such commerce to be reserved 
for the Governments, Mr. Cremer, the 
Dutch representative, actually presented 
a draft convention providing for the 
transfer of opium from one Govern- 
ment to another. The consuming 
countries would deliver annually in 
advance tothe producing countries the 
quantities required, and the producing 
country would determine the price 
and communicate it to the consuming 
countries seven months before the year 
of consumption begins. This system 
would necessarily involve the manufac- 
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ture of morphine and other derivatives, 
and the Government would have to feed 
their industrials with supplies of raw 
materials. Mr. Cremer found several 
countries to support his plan, and vowed 
that a future convention would find that 
they would have to resolve upon it. 
The United States, however, whilst in 
sympathy with, could not accept it 
because their Government is adverse to 
a monopoly in any article. Portugal, 
on the other hand, stood out for the 
gradual! suppression of the trade as being 
more conducive to the support of other 
countries, and this.was the line on which 
the Convention ultimately proceeded. 
The Dutch idea was based on the prin- 
ciple that smuggling was the greatest 
enemy of the opium reformer, and it 
certainly appears so, in view of the fol- 
lowing statement included in a memo- 
random presented by the Chinese dele- 
gation :— 

SMUGGLING. 

‘‘Tt is generally agreed that large quan- 
tities of morphine are yearly smuggled 
into China, especially through the ports 
of Swatow, Amony, Hongkong, Formosa, 
Macao, Ningpo and Daluny. The existing 
jaws place obstacles in the path of duly 
qualified medical men and chemists, but 
offer unlimited freedom to unscrupulous 
dealers in procuring these harmful drugs. 
Morphine is even more easily smuggled 
into the country than opium. Its light- 
ness, its white colour, and its strong 
action all favour this. One doctor says 
a local chemist promised large orders 
to a drug firm if the latter would agree 
to enclose 1 lb. of morphia in every 
barrel of boric acid ordered by him. 
Again Dr. Gray says it is mixed up with 
wheat flour, from which it can be 
separated by immersing in water and 
then evaporating. Its export from 
Japan and Kurope through the post is 
well known. 1 


‘«In the year 1910 when cocaine statis- 
tics were first kept, the declared quan- — 
tity imported into China was 36,583 OZ, ~ 
of which Amoy claimed 36,102. The 
Cocaine Laws came into force the same _ 
year and the importation (open, that is_ 
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during the first three months of the 
year. Evidently, as in the case of 
morphine, the importers found smug- 
gling more profitable. 


Of considerable significance against 
violent measures of suppression was a 
lengthy exposition by Sir Wm. Meyer, 
identified with India, of the importance 
of opium in domestic remedies in our 
great Hastern HKmpire, the argument 
being that thousands of the Indian 
population were never treated by a 


- docter, that they obtained théir medical 


~ 


found endorsement in 


supplies at regular intervals, and that 
among these custom and experience had 
given a prominent place to opium and 
its preparation. His statement of the 
value of opium against malaria was 
refuted, but his general observations 
Sir William 
Collins’ observation, that the distinction 
between the medical and non-medical 
uses of opium was not so easy as 
thought, and that he had yet to learn 
that the therapeutical value of this drug 


was any less because it was not ad- 


ministered by a medical man. 


LIMITED. Ports. 


Turning tosome of the details of the 
Convention, the provision to restrict 
the traasit of opium through a limited 
number of ports or places was more 
absolute at first thar finally, the quali- 
fication that the differences of commer- 
cial conditions should be taken into 
account being introduced on Germany’s 
representation that she had a great 
number of Customs Houses on her 
frontier, the choice of anyone of which 
for exportation was dictated by celerity 
and freight charges, and that the 
Government could not undertake to 


_ dictate to traders in this respect; more- 


over opium would not only be involved 
in this restriction for that drug was 
packed with many other 
which would also be Solayed in transif 
to the consumer. 


The proposal that the package for 


special making should exceed 5 kilos in > 


weight was also of German initiation, 
64 
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but smaller parcels may possibly be 
dealt with by the Universal Postal 
Union, A motion by China that the 
packages exported by any one country 
per month should not exceed a certain 
number was not accepted. 


THE POSITION OF CODEINE. 


Sir William Collins provided the con- 
ference: with the basis of its third 


chapter, viz., that dealing with tha 
medicinal products. This was the resolu- 
tion apply. In the proposed restrictive 


laws to medicinal opium and the pre- 
parations containing certain proportions 
asindicated above. As bearing on the 
scope of therapeutical requirements in 
this matter, he gave particulars of 
hospital requirements. Codeine, it will 
be observed, was not specifically men- 
tioned in the Convention. There was an 
interesting argument as tothe toxicity 
of this alkaloid. Dr. Kerp (Germany) 
maintained that it had not been estab- 
lished that codeine creates either a 
mania or habit. Sir Wm. Collins pointed 
to the work of Cushmy and Sainbury to 
the effect that codeine was, though toa 
less extent, a drug of addiction. Mr. 
Finger (U.S. A.) urged that the primary 
use of codeine had led to theuse of 
morphine, and Dr. Wu (China) said that 
morphia maniacs, when morphia was cut 
off, resorted to codeine to satisfy their 
craving. Inthe end, however, a tie in 
the voting resulted, on the chairman’s , 
refusal to give a casting vote,in the 
British delegation reversing its decision 
aud throwing in its lot with the German 
representatives, whose view was thus 
adopted ; but’ codeine can be included in 
the provision as regards new discoveries. 


INSTRUMENTS, 


The keenness ot some of the dele- 
gations was demonstrated in their desire 
toapply the restrictive regulations to 
hypodermic syringes. America and 
France made suggestions along these 
lines, but the British and German repre- 
sentatives doubted the wisdom of the 


. step asit would involve another indus- 


try, and syringes did not become noxious 
agents unless charged with the guilty 


. fluid. 


Edible Products. 


Tue FUTURE. 


This review of the outstanding ques- 
tions which engaged the attention of the 
Conference indicates the substantial 
progress made towards the materiali- 
sation of what is obviously the set deter- 
mination of the leading nations of the 
world to regulate commerce in dangerous 
habit-forming drugs. From the resolu- 
tions of the Shanghai Conference to the 
conventional agreement of the Hague is 
a great step. That such influential 
Powers will not relax their efforts for the 
consummation of their idea of a world- 
wide set of regulations cannot be doubt- 
ed. Already we have evidence of further 
adhesions to the arrangement being 
sought, as indicated by a request to 
Canada. Turkey is beyond question the 
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great prize remaining to be captured, — 4 
The hopeful views expressed in this 
respect at the Conference are probably 
father to the thought, but the Porte, 
ever under obligations in the family of 
nations, will find it difficult to continu- 
ally oppose the desires of other more 
powerful countries to whom she is politi- | 
cally and economically indebted, and the 
possibility of a future convention * out- 
lawing” her product in certain condi- 
tions may tend in time to bring her con- | 
sent. For,those who have commercial 
interests in opium, morphine, cocaine © 
and similar bodies the position is unfor- 
tunate, but itis a case (to use a collo- 
quialism) of “’it’im ’ard,’ eaint got 
many friends.” 
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PADDY CULTIVATION IN CEYLON 
DURING THE XIXTH CENTURY. 


By EK. EL.viortt, 


(Continued from page 403.) 


Chapter X. 
Tue Vits Periop. 1896-1907. 


During this period the steady advance 
already noticed in paddy cultivation 
happily continued, without check up to 
and inclusive of the year 1903, when the 
maximum was reached anda crop of 183* 
millions was secured off an area of 716,000 
acres, largely owing to the very favour- 
able rainfall 114 inches, and the average 
production for the five years 1898-(3 was 
over 114 M. B. P. 


* Tho B. B. returns add to another million, 
due to Mr. Lushington (who was acting as 
Government Agent at the time) instead of 
accepting the headmen’s returns basing his 
estimate of crops for Batticaloa on an average 
production of 35 Bushels per acre. Having 
commuted the district and had other con- 
siderable experience in it, Iam decidedly of 
opinion this is too high a figure and have 
accordingly knocked off one million which 
still gives an average of 20 B. per acre, as 
against 17 fixed by meas Grain Commissioner 


Though the rainfall in the next two 
years was somewhat less (80 and 90 inches) 
the crops were only slightly reduced. 
But there was a considerable falling off — 
in 1906, when the rainfall registered at 
Colombo (during the agricultural year 
1905-6) was only 69 inches and was short, 
especially in the parts largely dependent 
in the N. E.monsoor. Kor though there 
was a decidedly wet November, which 
admitted of a fair extent being sown, the 
drought which subsequently prevailed 
affected the outturn. Thusat Batticaloa, 
though the area was 69,000 acres the crop 
was under 4 M. B. P., in spite of the ex- 
tensive irrigation works, but these de- 
‘pend for their supply on streams starting 
in the outlying Badulla hills, where the 
average rainfall is under 75 inches, but 
was much less bothin 1906 and 7 as evid- 
enced by the Uva crops of those years ~ 
being only about half of the preceding 
five years. Notwithstanding this adverse 
influence, it is satisfactory to be able to 
record that the area cultivated through- 


in 1885. Mr. Hopkins, who succeeded Mr. 
Lushington, expresses his doubts of the returns — 
for 1904, prepared on the same basis, The same 
redaction has been made from the 1904 figures 
prepared on the same basis, 


Sunn, 4912; : 


» , 


out the island was 643,000 acres, and the 
production only a little under 10M. B. P. 
figures, however, which were never 
reached in the most favourable years of 
the eighties, and though disclosing a 
temporary set back, to which every 
branch of agriculture is liable,* do not 


. justify the tone of despondency and 


depression disclosed in some of the 
recently published official reports, (S. 
VI. of 1908.) 


Owing to the comparative failure of 
the S. W. monsoon in 1906, the rainfall 
for the agricultural year 1906-7, only 
amounted to 66 inches; but the N. EH. 
was good in October and November, with 
the usual result that there was a larger 
sowing 694,000 acres, and an increased 
crop 113 M.B.P., though the crop in 
Batticaioa was much damaged by the 
Cyclone, which wrought such havoc, 
especially to the coconut plantations. 
But in the Seven Korales it was a record 
year, with a sowing of 101,000 acres and 
the enormous crop of over 2 M, B. P., the 


xesult it is said of the local irrigation 
works and especially the restoration of 


the village tanks by the cultivators 
themselves, which had been in progress 
for some years previous, 


The average crops for this quinquen- 
nial period (1903-7) was 12°3 M. B.P,, or 
over double that of 1862-6 and the eulti- 
vated area has increased 50 % in the same 
interval. 


The capital expenditure on irrigation 
likely to further paddy production dur- 
ing the period covered by this review 
may be taken as having almost ceased 
in 1896, more especially as the subse- 
quent very heavy outlay has been prin- 
cipally on the extensive works hardly 
any of which are in full working asl 
write. It will therefore fall probably to 
some other a few years hence to trace 
the further development of the industry 


gir Thus I see that owing to drought, it now 


takes a sixth more coconuts to maxe a candy of : 


copra than it did some years ago (see report of 
Planters’ Association for 1911), Mr. Saxton 
reports that the villagers living round Maho 
station sent away by rail420 tons of rice, the 
equivalent of 30,000 Bushels of Paddy, 
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under these additions, but I feel this 
article would te incomplete if I did uot 
include some notice of the action taken 
during Sir W.Ridgeway’s vigorous sway. 


This fortunate Governor inherited a 
nest egg of Rs. 450,000, being the unex- 
pected balance of theIrrigation Fund ac- 
cumulated in his predecessor’s regime ; 
and soon discovered for himself the weak 
points in the administraion already speci- 
fied by me, and the action taken is dis- 
closed in the following extracts from his 
closing address to the Legislative Council 
in 1903. ‘*‘The want of satisfactory re- 
sults was not due to the tault of any 
individual or any particular Board, but 
rather to inherent defects of the system, 
on which irrigation schemes were con- 
ceived, adopted and carried into execut- 
ion.—I decided to revise the Irrigation 
Department and to constitute it a branch 
of the Public’ Works Department with 
Mr. H. Parker as Irrigation Assistant to 
the Director.” 


Under these arrangements, the expen- 
diture for the four years (1896-9) rose to 
Rs. 1,358,000; about one third of which 
was spent in the Northern Province, al- 
most entirely on the Giant’s Tank. In 
the North-Central Province (Rs. 180,000) 
the Nachchaduwa scheme was started 
and the provision sluices to regulate the 
discharge of the water from Minneria 
was taken in hand, 

Under the Walawe channel there was 
a considerable development of cultiv- 
ation, which brought to light that owing 
to defects in the consideration of the 
Channel their actual discharge was less 
than had been designed, and which ne- 
cessitated additional outlay: to increase 
the flow, including the raising of the 
annicut on the river. 


In the Eastern Province good progress 
was made with the Vaganeri scheme. In 
the North-West the further develop- 
ment of the Deduru Oya, and the restor- 
ation of the village tanks received atten- 
tion. But as possibly becomes the begin- 
ning of a new Century, afresh departure 
and an enlarged policy was _ initiated. 
Heretofore all the expenditure on the 
development of Paddy cultivation by 
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the aid of irrigation had been met from 
the current revenue of the island and 
*‘ Festina lente,” a suitable description 
of the action taken. But “in view of 
a financial prosperity, unparalleled in 
the history of the Colony ” Sir W. Ridge- 
way considered that the time had arriv- 
ed, when in lieu of the annual contri- 
bution of Rs. 200,000 to set aside a sum 
of five millions of rupees for special 
irrization works, half provided by loan 
and other half from savings in the hands 
of the C. 1. B. and partly from current 
revennte.” 


To carry out this ‘ambitious program- 
me” a separate Irrigation Department 
was created in 1896 with Mr. H.T.S. 
Ward as the first director and “that 
experienced and capable officer Mr. 
Parker as Chief Assistant.” Of course 
a large subordinate staff of Engineers, 
Inspectors etc., had also to be provided, 
so the outlay in established salaries 
and allowances rose from Rs. 115,000 
for four years (1896-99) to Rs. 777,000 
during the next four. It is gratifying 
to find that out of this increase due 
provision was made for the cost of 
supervision of the communal labour per- 
formed by villagers themselves in the 
repair of tanks. The annual value of 
this is reported to be now Rs. 225,000 and 
the cost of superintendnce Rs. 52,500, 
chiefly in the North-Western Province 
where during the four years (1898-02) the 
total quantity was over 672,000 cubes ; 
in the North-Central 547,000, and in the 
Northern 145,000. 


Concurrently by an ordinance amend: 
ing the Irrigation ordinance previously 
in torce, the Provincial Boards were 
abolished and their advisory duties 
transferred to the Government Agents, 
the maximum irrigation rate which 
could be imposed by the C.I. B. was 
increased from Rs, 1‘l to Rs. 2 per acre 
and the maximum maintenance rate from 
10 to 50 cents per acre. The Crown was 
further given a vote in proportion to 
the area of crown land to be benefitted 
at all meetings of proprietors held in 
connection with irrigation schemes, and 
the C. I, B. were given the right to deter: 
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mine under what conditions new irri- 


gation works should be undertaken. 

Mr. Ward, the recently retired Direc- 
tor, has most obligingly placed at my dis- 
posal his reports for the six years 


(1900-06) which fully post me up in what 


has been accomplished since 1 left the 


island. With his well-known energy, it 


is no surprise to learn how fully the 
new programme has been carried out, 
aud accompanied by a professional ex- 
amination of a large extent of the 
northern portion of the island, which 
has laid down the wonderful system of 
irrigation carried out by ‘giants of 
old” and finally exploded the 
(which I regret is originally attributed 
to Turnour in reference to Kalawewa) 
that these large works were ‘‘stupendous 
monuments of misapplied human la- 
bour.” 


From the figures given in these re- 
ports 1 find that the total expenditure 
in round numbers from’ 1896-06 was 
Rs. 6,866,000 distributed as follows :— 


Construction of new works Rs. 3,088,000 


Interim Mainfenance of same  _ 60,000 
Staff 1900-06 1,516,000 
Surveys ,, 145,000 
Miscellaneous ‘ 821,000 
Total Rs. 5,180,000 

Addition to former works 885,000 
Staff 1896-99 115,000 
Maintenance older works 505,000 
: 736,000 


Repairs, ete. 


Of the above sum the utmost that can 
be charged against what may be termed 
the ‘told works” is Rs. 1,736,000 leaving 
a balance of Rs. 5,130,000 which has been 
expended in connection with works some 
not completed and others so recently 


finished as not to have perceptibly 


affected the cultivation prior tg 1906. 
This sum should therefore be ‘‘ carried 


* forward” in suspense as it were to await. 


the pecuniary return of 8} % relied on to 
Government, and a still further addition 
to the food of the country. As the 
author of this famous policy on retiring 
left on record he had started and lett 


idea, 


Rs. 6,866,000 Ne 


7 


- oF 


~ tons, 1919.) 


~ for completion to his successors an 


‘‘ambitious programme” including a 
large immediate outlay and an inevit- 
able long wait fora return, conditions 


_ justified by the ‘“ unparalleled financial 


condition of the Colony,” 


Of the ultimate realisation of these 
hopes personally [ have no doubt, judg- 
ing by a careful consideration and ex- 
perience of the past, but in view of 
unfortunate incredulity in such matters 


_so generally prevalent itis not surprising 


that in 1905 it was announced that ‘‘the 
policy of the present day is to push for- 
ward the comyletion and full develop- 
ment of existing works and to refrain 
from the initiation of new schemes of 
any magnitude until greater advantage 
is taken of the facilities for paddy cultiv- 


_ation that have already been supplied s 


(Keane’s report XLV, 1905). 
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This policy was accompanied by fresh 
legislation (16 of 1906). Ihave not seen 
the text of the ordinance but understand 
its provisions are ‘‘far reaching”; and 
that two of the principal changes were 
the abolition of the Central Irrigation 
Board, and the limit of the water rate. 


CHAPTER XI. GENERAL SUMMARY. 

For the purposes of this investigation 
I have compiled very fully details of the 
cultivation and production of paddy in 
the island going back to 1832, when the 
new system of voluntary commutation 
in the Kandyan districts was started. 
As these are too voluminous to publish, 
I have embodied a summary of the 
detailed figures in the two statements I 
will now proceed to discuss. 

The firstis an abstract in quinquennial 
periods designed to show at a glance the 
development which has taken place—as 
follows :— 


Range of production in Average 
Area ail Bd a Kainfall. 
Period. cultd, in 
000 Acres. | 
Average. Max: | Min Inches. 
| 
1838-41 ) = 6 72 42 ee 
1842-6 | = 56 67 52 A 
1847-51 be 4 5:37 671 4°2 i 
1852-6 | = 5:7 66 51 73 
1857-61 J == 6:04 6°8 5°5 78 
1862-6 | 456 6:07 6:9 5'1 70 
1867-71 480 6°4 | 73 53 i 
1872-6 515 7:05 8 6. - 79 
1878-82 581 86 10 73 99 
1883-87 588 8:36 92 76 92 
1888-92 574 9:2 10 $1 97 
1893-7 589 10°7 11°8 9°3 85 
1898-1903 = 11: 138 | 10 85 
1903-07 687 12'3 12°7 10 80 


, ™ Returns incomplete. 


In the foregoing, the figures prior to 
1862 are based on the returns as they 
appear in the Government Blue Books 
uncollated, or corrected, but these are 
incomplete as regards the areas culti- 
vated, and give estimates for produc- 
tion, which look exaggerated when 
compared with the later more reliable 
figures, especially as regards the crops 
of the North-Western Province, which 


are put at over a million Bushels in nine 
years between 1845-61 as against six 


times between 1862-77. The figures how- 


ever bear out the statement already 
made of a decline in production in the 
forties subsequent to the abolition of 
Rajakaria, but indicate some improve- 
ment in the first half of the fifties anda 
further advance in the five years; 
subsequent to the passing of the Irrigae 
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tion Ordinance, of which Batticaloa con- 


tributed 85,000 Bushels under Birchs 


energetic auministration. 


In 1860 the attention of the Governor 
was called by the Secretary of State to 
the unsatisfactory and _ inconsistent 
statistics in the Colonial Blue Books, and 
Sir Charles McCarthy issued instructions 
which appear to have had the desired 
effect to a great extent. An improve- 
ment as regards agricultural statistics 
was their publication by districts, which 
has rendered it more possible to correct 
palpahle errors as already explained. 


I will accordingly use these more 
reliable figures in discussing the develop- 
ment of the industry during the past 
50 years. 


The important point which the above 
return clearly indicates is the steady 
improvement and extension since the 
passing of the Irrigation Ordinance in 
1856. The earliest and most marked 
results were secured at Batticaloa, where, 
aided by the irrigation works initiated 
during Sir Henry Ward’s administration, 
the production averaged 1'l M. B.P. 
(1866-71) or about fourtimes whatit had 
been between 1851-6, 


In the next period (1872-6) the crops of 
the whole island averaged 7 M. B. P. off 
580,000 acres, witha rainfall of 74°; but 
they rose to 8 M, B. P. in 1876 under the 
influence of a fall of 92’. 


From thence onwards, there was a 
regular ‘‘ wet cycle” for a period of 
fifteen years, during which the rainfall 
as registered at Colombo averaged 96", 
in the agricultural twelve-month ending 
on the 380th April in each year. This was 
of course most favourable to cultivation 
in the Sinhalese districts, especially the 
North-Western Province, with its enor- 
mous area of suitable land. On the 
other hand the returns disclose that the 
N. E. monsoon was frequently deficient 
and consequently the districts which 
chiefly depend on it, had short crops. 
This was specially the case at Batticaloa, 
where extension had gone ahead too fast, 
and outstripped the capacity of the 
irrigation works, which are largely 
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dependent for this supply on streams, 
rising in the outlying lower ranges of ~~ 
Uva, where theentire rainfallis under 

80" even in ordinary years, and three- 
fourths ct it is contributed by the N. E. 

On the other hand the heavy wet ap- 
pears to have been unfavourable to the 
Kegalle district, where there was a con- 
siderable reduction in the crops from 1884 

to 1892. 


However, in spite of these defections, — 
the very favourable climatic conditions 
in other parts of the island, aided by the 
irrigation works in the Southern and 
North-Central Provinces, led to a con- 
siderable advance both in production 
and acreage as follows :— 


1878-82—8'6 M. B, P. off 581.000 acres. 
1888-92—92 M. B. P. off 574,000 acres. —  * 
Though the average’ rainfall for the 
years 1893 to’ 97 was reduced to 85”, there. 
was-a turther increase to 11°8 M. B, P. in 
1896 (R. F. 93") and the average of the 
period was 10'7 M. B. P. off 589,000 acres. 
This was due toa satisfactory recovery 


_ of Batticaloa in both respects and to 


increased production in the Western 
Province, which had been improving 
since 1878, and. reached its maximum 
in 1882. ‘ 

With much the same climatie condi- 
tions there was another satisfactory 
advance during the next period (1897- 
14902) to 116 M. B. P. and 663,000 acres. 
In 1908, there was an exceptionally heavy 
rainfall (114”) and the magnificent crop of — 
13°38 M.B.P., off 716,000 acres, the highest 
ever attained in Ceylon. But though the 
other four years were deficient in rain, f 
the average crop for the period again 
showed an increase to 12'°3 M.B.P. off a 
687,000 acres. t F 


With fully two-thirds of the paddy 
lands of the Island dependent for their 
water supply on the direct rainfall, 
itis not surprising that the dry cycle 
which has prevailed since 1904 has led to 
somewhat smaller crops, but it is gratify- 
ing to find that the lowest is practically 
10 M.B.P. in 1906, when the Rainfall was 
only 63". This result was largely due to 
an almost total failure in Batticaloa, 
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10-9 M.B.P. off 656,000 acres, 


"where through a fair fall of 22 inches in - 


the previous November led to a con- 
siderable area (07,000 acres) being culti- 
vated and sown, the drought in Decem- 
ber and following four months almost 
entirely destroyed the growing crop. In 
1907, though the Batticaloa crops were 
much injured by the Cyclone which did 
so much damage in the Hast coast, there 
was a good N.E. which was tavourable, 
especially in the North-West Province, 
where the crops produced 2°3 M.B.P. 
largely owing it is reported to the 
restoration of the village tanks in the 
Seven Korales. The gross production was 
thus raised once more to over 11°5. 
M.B.P. though the entire rainfall was 
only 66’, while in 1909 when the Rainfall 
sank to56 inches. it was still above the 
11. M.B.P. 


The average for these four years of 
short water supply and drought (68’) is 
figures 
nevertheless are only 11 % below the 
maximum period and contrast favorably 
with those of former years, thanks to 


“irrigation” as will be more detailed 


presently. 

But betore doing so it will be in- 
teresting to review shortly the contri- 
bution of each Province to the develop- 
ment set out above. 

(To be continued.) 


THE ‘RAB’ SYSTEM OF RICE 
CULTIVATION IN WESTERN INDIA. 


(Hotracts.) 
By Haroitp H. Mann, D.Sc., 


Principal, Agricultural College, Poona; , 


N. V. JosHi, B.A., B.Sc., L.Ag., and 
N, V. KANITKAR, B. Ag. 


(From the Memoirs of the Department of- 
Agriculture in India, Vol. I., No. 3, 
February, 1912.) 

Very early in the study ofagricultural 
conditions in Western India, attention 
was called to the peculiar system of 
preparing tie seedbed in which rice is 
grown for transplanting, which was and 


is very widespread, indeed almost uni- 
versal, in the country from the Ner- 


budda on the north to Kaaara in the 
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south. This system consists in burning 
cowdung, the branches of trees and 
shrubs, straw, dried grass, or other com- 
bustible materials on the ground on 
which the seed is to be sown, and from 
which the seedlings are afterwards to be 
transplanted. This process is called rab. 


By all the agricultural population who 
grow rice within the limits we have 
mentioned, this operation is considered 
of great importance, and many go so 
far as to say that unless it isdone it is 
impossible to obtain rice seedlings fit to 
transplant. It is, however, a very 
troublesome system to work. The cow- 
dung required is very large in amount, 
and the quantity required precludes its 
use as a Manure in other directions. The 
branches required have now frequently 
to be brought from long distances, as 
the trees which furnish them have often 
been destroyed in the neighbourhood 
of the rice tracts, sothat a very large 
amount of trouble is required to get and 
barn the materials on the rice seedbed. 
But, in spite of this itis continued, and 
very generally continued, in the area 
indicated until the present day. 

Ia the present account of this process, 
and the experiments we have made in 
coanection with it, we will divide the 
subject as follows :— 

I. The methods of rab as at present 
carried out, with a consideration 
of analogous process elsewhere. 

Il. Historical account of experiments 
hitherto made to investigate the 
nature and value of the rab 
system. 

I{t. Details of our own experiments on 
the subject. 
IV. Conclusions and recommendations. 


IV. CONCLUSIONS AND RECOM- 
MENDATIONS. 


What then are the general conclusions 
to which the whole of the foregoing 
results lead. It must be recognised that 
the present is a first study, and being 
this, we may consider the results as pro- 
visional, Particularly, the short section 
which deals with the biological effect of 
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heating the soil under the conditions of 
rice culture in Western India must he 
regarded as only an opening of the 
subject- But subject to revisionin the 
light of future investigation we may 
summarize the conclusions which we 
have so far reached as follows :— 


1. The rab process, as used in the pre- 
paration of the seedbed = for rice in 
Western India, owes its efficiency to two 
causes—the heating of the soil, and the 
ash and other manurial material left on 
the land. The actually increased re- 
turrs in theimproved seedlings obtained, 
vary very’ much, but normally the 
weight of the seedlings obtained is from 
one and a half times to twice as great as 
without the treatment. 


2. Of this increase nearly sixty per 
cent. is due to the effect of heating, and 
the balance to the ash and other mate- 
rials added. 


3. Taking the effect of heating alone, 
with which the present study deals, it 
may be said that during ordinary burn- 
ing with cowdung rab, the temperature 
at 4 inch deep does not go beyond 110°C. 
and at 1 inch deep not beyond 85°C. Tke 
whole heating process does not last 
longer than 1% to 2 hours. 

4, The result of heating the soil to 75°C. 
was only very slight at any time. 

5, At temperatures higher than this, a 
very great increase in fertility resulted 
up to a maximum at about 125°C. Be- 
yond this point (at 150°C.), the effect 
appears to be less. 


6. The greatest effect is produced 
when the heating is conducted immedi- 
ately before the sowing of the crop. If 
the soilis heated six weeks before the 
rice is sown, the effect is a little less; 
while if conducted three months before 
sowing, comparatively little effect is 
obtained. 


7, This action of heating affects the 
growth of the plants. On speed of 
germination it has no beneficial effect,— 
apparently sometimes slightly retarding 
the process. This retarding does not 
appear to be due to the production of a 
deleterious substance. ~ 
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8. The heating of the soils in question Ee 
does lead to the production ofaconsider- __ 
ably increased supply of assimilable F 
mineral plant foods in the soil, and of 
soluble organic matter. Very little 
of the benefit ot heating can be due to 
this cause, because very little effect was 
produced when growing rice plants were 
treated with extracts of such heated soil. 


9. The heating of the soils in question - 
also materially changes the physical 
condition of the soil, in that a large part 
of the viscous, sticky, “clay ” substance — 
is brought into a condition in which it 
will not remain suspended in water. 
This effect is a very passing one, the 
mere keeping of the air-dry soil for six 
weeks being sufficient to materially 
reduce it, while it has disappeared after 
three months. 


10. The power to precipitate soil in 
the way described under (9) is shared by 
the oileake which is most effective asa 
rab substitute (safflower cake) and by rio 
other among the cakes at our disposal. 
A material like gypsum which has a 
similar precipitating effect gives an 
increase in yield of about one-quarter 
the amount produced by heating the 
soil. Further addition of gypsum be-. 
yond the quantity required to precipi- 
tate the viscous matter to the extent 
done by the heating process, gives no 
further increase in yield, : 


11. The change in the physical condi- 
tioa of the soil by the action of heat is 
one of the causes, though only secondary — 
cause of the beneficial effect of the rab, 
process. 


12. The heating process has » the 
effect of destroying a very large pro- 
portion of the active zrobic life of the 
soil, but even when kept in an air-dry 
condition the organisms rapidly again ~ 
multiply, till, six weeks after the heating, — 
the serobic activity is far greater than in 
the unheated sample. The difference dis- 
appears on further keeping of the soil. 


13. The fertility of the soil is not dew 
pendent on the presence of large number 
of soil organisms at the moment when 


h 
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the plants are growing. The fertility 


of a heated soil is greatest when the 
serobie organisms present are fewest. 


Such are the provisional conclusions to 
which our experiments directly lead. It 
only remains to consider what bearing 
they have on the actual practical methods 
of preparing the rice seed-bed in Western 
India. Considered from this point of 
view, the principal conclusion we have 
so far been'able to reach, is that no 
method not involving a greater actual 
out-of-pocket expenditure, seems likely 
to yield results which are obtained with 
the combined application of heat and of 
wood ashes to the soil which is givenin 
the rab process. 


This being the case, it would seem that 
attention should be largely concentrated 
cn obtaining the application of these by 
a less wasteful method than the ordinary 
burning of rab. Our experiments clearly 
indicate that if the heating effect is ob- 
tained, combined with the application of 
the wood ashes, it matters little how it is 
brought about. 


Now the rab process is obviously waste- 
ful of heat and of fuel, if our explanation 
of the object to be attained is the correct 
one. No one can doubt this who has 
watched closely the actual practice in 
vogue, and we feel confident that the 
quantity of fuel—that is to say, of cow- 
dung, of branches, and of the other 
materials employed—could be reduced to, 
at most, one-quarter of the amount at 
present used if, instead of its being 
spread over the surface of the soil, the 
latter could be burnt in heaps. At first 
sight this would seem difficult if not im- 
possible, but we feel thisis a superficial 
view. Thearea to be burnt is small, not 
amounting to more than five gunthas 
per acre of rice: the soil to be heated, 
consists only of the surface layer to 
one inch deep. Thus to plant one acre 
of rice would require the heaping up 
and burning of a comparatively small 
amount of soil. 


The chief difficulties in this seem to be 
as to how best it can be carried out, and 
to ascertain this should be the next 
direction that experimental work should 
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take. It would not seem difficult to 
devise a reasonable method, requiring far 
less fuel and trouble in collecting fuel 
than is submitted to now. That soil, 
especially a heavy sticky, clayey soil 
like that in these regions, can be so 
burnt in heaps is proved by the former 
common practice of so burning in Europe, 
and by the practice in the fen district of 
England at the present day. And in 
this direction the solving of the diffi- 
culties, both of the cultivators and of 
those who are anxious to prevent the 
damage to the forests and trees in the 
rice tracts of the Deccan and Konkan, 
seems most probably to lie. 


BANANA CULTIVATION. 
(Musa Sapientum.) 


By dH. Q. Levy, Agricultural 
Instructor, 1912, 


Definitions. 
Article II. 
(From the Journal of the Jamaica Agri- 
cultural Society, Vol. XVI., No. 2, 
February, 1912.) 


TIME OF YEAR TO PLANT. 

February, March, and April, are the 
best months to plant bananas, so as to 
meet the highest prices during the follow- 
ing Spring. The only districts where I 
would advocate October planting would 
be in localities that have no March, 
April, or May rains, for the seed sucker 
must have sufficient moisture to start a 
healthy growth from the eyes. Inthe 
rich interior lands situated at more or 
less high elevations, it has been the 
practice to plant from October to 
December, most of the cultivators 
arguing that the district being colder 
during the winter months, planting 
should of necessity take place earlier. 
This I have demonstrated by actual ex- 
perience to be a fallacy. When this 
experiment was conducted, the bananas 
were not planted through yams, cocoes, 
etc., as is usually the practice. Theland 
was forked before planting, and also 
well drained. 


It is no use planting before the ground 
has had a chance to get warm after the 
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chills of November. December, and 
January. The land in most cases being 
richer than in the lowlands, and the 
rainfall more copious and evenly dis- 
tributed throughont the growing period, 
the plants have plenty of time from the 
end of February when planted, to October 
to make their full growth. All those 
who give against this proposition, I 
would ask to try planting in both 
months, viz,, October and end of 
February, or first week in March, choos- 
ing land of equal fertility, and giving 
both the same cultivation, I do not 
wish to imply that bananas planted in 
October will not meet the good prices, 
but with this practice you have two 
extra cleanings, and the suckers will 


1. Sucker planted 
November 
December 
January 
February 
March 
99 39 a9 

On the lower slopes and levels adjacent 
to thesea coast, suckers shooting in 
October, November, and December, 
mature about a month earlier. 


DISTANCES. 


Fields, wherever practicable, should be 
lined, so as to have each stool equidistant 
from one another. This need not be an 
expensive operation, as the small culti- 
vator, with arod cut to the required 
length. and some withes knotted to- 
gether, can do quite accurate lining, cr 
at any rate sufficiently so for all practical 
purposes. The rows should run at right 
angles, or square to one another. An 
easy method of laying outa right angle 
is the following.. Stretch your head or 
first line down the longest, and if 
possible, the most level side of your 
field. Stick in peg No. 1 at any 


part of this line, the centre for reference. . 


From peg No. 1 measure six feet along 
the line, and place another peg, No. 2. 
Again from No, 1 measure another dis- 
tance eight feet, as near square with 
pegs No. 1 and 2 as possible. Put in 
avother peg, No. 3; the distance between 
No.2 and 3 should be ten feet, if rot, 
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probably shoot the following October, — | 
such bunches in the higher hills taking — 


five anda half to six months to reach 
maturity, and even at that, possessing 
small ill-shaped fingers and an unpre- 
possessing dark green colour, whereas 
fruit planted from February to April 
start shooting in January to March, 
taking from two and a half in the case of 


the later shoot to three and a half 


months for the earlier period to get to 
the round full stage. The followlng 
table represents two results of tests for 
the time taken by fruit to mature from 
date of shooting. The tests were con- 
ducted in the higher mountains of St. 
Ann, and the fruit was grown on rich 
alluvial clay :— _ 


October marketed round full fruit March, 


99 99 wid 919 39 
9 99 ” = a8 99 
39 
April 
May 
99 99 59 39 June 
move No. 3 peg in the necessary direction 
until you get that distance, being parti- 
cular that the distance between No. 1 
and 8 has not varied from eight feet 
the angle formed by pegs No. 2, 1, and 3, 
will be a right angle. Attach a line 
from No.1 past No. 8 just barely touch- 
ing the latter, and peg along both Jines 


from No. 1 your required distance, the 


balance is plain sailing. 


I would advocate the following dis- 
tances, either one of which will give 


good results: 14 x 14 planting toseparate 
suckers to each hole, which gives you © 


222 holes to the acre or 444 suckers, and 


11 x 11, a single seed sucker to each hole, © 


or 361 per acre. Some planters advo- 
cate 12 x 12, carrying two suckers to each 
stool, but this distance I would never 
advise, except only onesucker be carried 


in every alternate stool, the opposite | 


stool in adjacent rows carrying two 


each, so that the one carrying two will. 


always face that having only one. If 


you attempt to grow over 450 suckers _ 


per acre, although your land may be 


so fertile that you get: a good proportion ~ 
of straights, and there might be a chance. 
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JUNE, 1912.) : 
of your reaping the plant crop during 
the mouths of high prices, you will in- 
variably find your ratoons sway out. 
Planting at 10 x 101 could never recom- 
mend, but 15x15 or 16x16, carrying 
three suckers per stool, may be, and is, 
I believe, practised with success on the 
St, Catherine plains but with the aid of 
irrigation. I would certainly not put 
forward such distances for other parts 
of the island. 


SizE oF HOLES. 


For 14 x 14 feet, make holes two feet 
six inches square x 16 inches deep, and 
for 11 x 11 feet 18 inches square x 16 
inches deep, larger holes may be used 
with advantage, but the cost of making 
them will be correspondingly greater, 
-and if the land has been well forked 
the advantage will be small but I cannot 
pass from this part without deprecating 
the use of very small holes. The. dis- 


advantages are many, andI can think. 


of no advantage beyond that of cheap- 
ness. 


SEED SUCKERS. 


These may be divided into five descrip- 
tions, each may be planted, if required, 
put must be treated in acertain way to 
obtain best results. 


1. Sword.—Some planters wholly give 
against this form of sucker, yet in cer- 
tain situations they will be found better 
than any other, viz., in supplying “ gall” 
spots in established fields also adjacent 
to overhanging trees that for some rea- 
son have been left in the field, they are 
the only form of sucker that make a 
good and vigorous growth on the out- 
side rows next to partial or heavy wood 
land. A sword sucker to be of value as 
a plant must be at least six feet high. 
and not more than eight feet. They 
should be planted in an upright position 
with all the leaves trimmed off, except 
the unopened heart one. ; 


2. A Sword cut back to within eight 
inches of the bulb, this instead of being 
planted in an upright or slanting posi- 
tion, as is often done, should be placed 
flat on its side in the hole, the heart 
eye will then ‘‘pop” through the part 
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and in time form 
quite a good sucker. These should only 
be used on moist soils, for the bulb being 
small, on dry land there is a tendency 
to dry out. Do not plant this kind of 
sucker therefore unless better cannot be 
procured. 


3, The Maiden Sucker, cut back to 
within four or six inches of the bulb, 
and measuring anything from eight 
inches to fourteen inches across the cut 
surface; this is undoubtedly the best ~ 
seed sucker of all, but unfortunately 
cannot always be secured, as sometimes 
a high price must be paid for them. The 
heart eye should be destroyed, all roots 
cleaned off, and outside eyes cut away 
with the exception of the most pronounc- 
ed one. It is not advisable to allow the 
heart eye to grow and form the plant, for 
unless the seed sucker be fairly young, 
there is a tendency for the plant to 
form a new bulb on top of the old one, 
this new bulb growing somewhat out of 
the ground, the first wind that comes 
along bowls it over; also if the seed 
sucker be old, say of eight to ten months 
growth, the resultant plant never gives 
more than a. six or seven hand bunch 
the first crop, 


A Maiden Sucker should always be 
planted in an upright position so long as 
the hole is of sufficient depth to allow 
a covering up of at least eight inches 
over the eye. Planting them slanting, 
as is sometimes done, nearly always 
denotes a niggardly cultivator, for so as 
to save the cost for a large hole, he makes 
them shallow, and has to resort to this 
method ‘o get sufficient covering of earth 
for the eye, which he places either to the 
side or underneath, 


4, Heads or bulbs of suckers from 
which fruit has been cut if fresh i.e. 
the yam still showing a white colour 
and no signs of ‘‘sourness,” can be safely 
used, but any large eyes having a “neck” 
where attached to the bulb must be 
cut off, and only one well pronounced 
eye left to grow. 


5. Split Heads. Sometimes when heads 
are very large they are cut ino halves, one 
eye heing left on each piece. I would 
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not advise the planting of this form 
of seed sucker unless your land is fairly 
moist (but not wet) or you arecertain 
of rain in the immediate future, as a 
head split in two soon dries out if left 
exposed or planted in dry soil. 


_Some planters select seed suckers from 

two weeks to a month in advance of 
planting, putting them in heaps frcm 
two teet six inches to three feet high 
covering the heaps with banana trash 
to keep in the moisture. I have tried 
this method, but failed to get any better 
results than when I planted freshly 
gathered suckers, except in cases where 
I had to resort to indifferent ones, and 
was forced to adopt this plan to find 
out which had growing eyes and those 
that were barren. So long as the eyes 
on your suckers are good, and fairly well 
developed, plant them right away. 


Suckers to be used for planting, no 
matter of what description, should be 
carefully gathered. I know this is no 
easy matter when they have to be dug 
from stools growing in stiff clay soils, 
but care should be taken that they are 
injured as little as possible, especially 
in the case of sword or young maiden 
suckers, you »vust avoid wringing them, 
1.e., bending the soft part of the sucker 
just where it joints the bulb, Any 
sucker so injured is practically worth- 


less. 
(To be Continued.) 


TROPICAL INDUSTRIES. 


THE CAgHEW Not. 


By Howarp NEWPoRT, 
Instructor in Tropical Agricul: 
ture, Cairns. 


(From the Queensland Agricultural 
Journal, Vol. XXVIII., Part 3, 
March, 1912.) 


In and around some of the oldest town: 
ships of North Queensland one frequent- 
ly comes across imported trees and plants 
possessing a high economic value, the 
properties, the name, and often even the 
very existence of which is unknown to 
the present settlers, 


In such places as Cooktown, Cardwell, 
Bowen, and the Herbert River district 
many such valuable trees and shrubs are 
to be seen. These are mostly in the 


-gardens surrounding some of the oldest 


houses or sites of old residences, in 
Botanical Gardens or what were once 
such, and often, on isolated spots in 
perhaps the middle of a grazing paddock 
or patch of secondary scrub, that make 
the sites of the original home-steads of 
early farmers or settlers of which noth- 
ing now remains to indicate a once 
flourishing garden butanirregular group 
or broken avenue of such trees. Among 
these the mango is usually conspicuous, 
but the taste and fancy of the original 
and long gone pioneer is exemplified in 
the varieties and kinds of trees, that, 
evidently chosen with wisdom, collected 
and obtained with difficulty, and planted 
and tended with the greatest care, must 
often never have attained maturity or 
fruited during his time, and now wastes 
its value and rarity cn, a too often, 


totally unappreciative owner. 


In many such instances the individual 
tastes of the pioneer, born possibly of an 
acquaintance with, and appreciation of, 
certain fruits, nuts, &c., in some other 
tropical country, will no doubt account 
for the existence of particular species; 
but in very many instances, though 
actual trace of their origin is lost, the 
distribution of economic plants to loca- 
lities specially suited to their successful 
propagation can be largely accounted 
for by the work of the Acclimatisation 
Society of Bowen Park, Brisbane, in the 
early days of its existence, and to 
membership of it by the early settlers 
thirty and possibly forty years ago. 


No doubt, also, many other plants, 
shrubs, and trees of interest to the settler 
as reminding him of other climes, or the 
establishment of which was judged as 
within the realms of possibility, were 
thus obtained, planted and subsequently 
lost, Also doubtless numbers of such 
more or less uncommon trees have been 
destroyed, even after showing their 
adaptability to their new conditions, 
either purposely or unintentionally by 
later settlers who “knew not Joseph 
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-maxrgo trees 


a" | ~ Sunn, 1912.) 


In some instances trees and plants of 
‘this nature have, by reason of their un- 
usual fruit or some other characteristic, 
attracted attention and been re-identi- 
fied, or vague or curiously twisted names 


and more or less legendary ideas of their | 


uses are retained. 


One _ thing particularly noticeable 
among these economic trees, &c., that 
have,so to speak, never ‘‘caught on” 


_with the later generation of settlers, on 


account most probably of their affording 
no indication.of an immediate cash reali- 
sation of their products, is that they 
were in nearly every instance of excel- 
lent quality. Hence the old group of 
in the old paddock, the 
stray citrus tree now surrounded and all 
but killed out by serub, and the old tree 


~ in an old back garden, hasa fruit fre- 


quently surpassing in sweetness as well 
as in other respects the average present- 
day type. 


Some of these unusual trees belong to 
drier countries, and the past season, 
bordering in parts on drought, has 
‘possibly resulted in an unusually prolific 
fruiting, Ina recent visit to Cardwell a 
specimen of the Cashew Nut (Anacar- 
dium occidentale) was found in bearing. 
Though very uncommon, several of these 
trees also exist on the Herbert River, 
but the, best specimens are among the 
two or three to be found in and around 
Cardwell. 


This tree is a native of both the 
East and West Indies. There are 
many varieties with varying proper- 
ties and uses, some of them poi- 
sonous; but two are edible—a red 
and ayellow fruited variety. It wasa 
fairly well grown specimen of the yellow- 
fruited variety that was brought to me 
for identification, with the story that 
children were very fond of the acid 
juiciness of the fruit, but that one child 
in particular. and other people at various 
times, had experienced painful burning 
of the lips and tongue on biting the seed 
or seed case. To those not acquainted 
with the nature of this peculiar fruit the 
accompanying ‘‘snapshot” will show 
thatitis a fruit somewhat pear-shaped, 


effective means of protection, 
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some 3in. long by 2in. to 23 in. thick, 
and that it has its seed (kidney shaped) 
below and clear from—instead of, as is 
usual in fruit, surronnded by—the pulp. 


It is this very nut, however, that is the 


-reason of this tree being thought as 


highly of as it is in most Eastern 
countries, being, when prepared, the 
Cashew or Promotion nut of commerce, 
oue of the most prized delicacies in the 
way of dessert table nuts and a favourite 
ingredient of sweetmeats of both the 
Kast and the West Indies, 


Though this highly prized nut is grown 
on the tree unprotected by pulp and in a 
position apparently defenceless frcm the 
aftack of birds and-animals, Nature 
bas afforded it another and singularly 
From the 
first moment of pollination the seed or 
nut monopolises the available plant food, 
quickly attaining its tull size, Mean- 
while the pulp portion of the fruit 
appears merely as a somewhat thickened 
stalk or stem above the boomerang- 
shaped seed. At this stage the nutisa 
bright-green colour, but from now on, as 
the fruit proper grows and ripens,the nut 
merely matures, and in doing so shrinks 
slightly and changes from a green toa 
dull-grey colour. When thoroughly ripe 
the fruit can be eaten, and may be pre- 
served or dried in the usual way, but is 
generally very acid, and is not thought 
much of, The nuts at this time may be 
collected, but must be treated with 
respect, They are not edible in the raw 
state at all. The outer grey shell is 
tough, and when cut open exudes an oil 
which quickly turns black on exposure 
to theair. This ocilis known as Cashew 
Apple oil, Cardoil, or Cardole, and isa 
dangerous corrosive poison ; the effect on 
the skin, especially of the lips or face, if 
the raw nut be bitten, is very similar to 
that of crude carbolicacid. The oil of this 
species is more or less volatile, or, at any 
rate, can be rendered innocuous by heat, 
and hence the nuts betore use or even 
shelling are, in the Hast treated by being 
roasted. At first the very fumes are dis: 
agreeably acrid, but when these have 
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passed off the outer skin or husk can be 
readily broken away, disclosing the 
kernel still covered by a skin similar to 
that of an almond, but usually a 
greenish-grey in colour. In this form 
the nuts are marketed, but are often 
reroasted, and the final skin removed 
before appearing on the dessert table, 
and when so prepared are not only free 
from any disagreeable acridity, but are 
undoubtedly of a very fine flavour. 


The Cashew Apple oil or Cardole, as 
opposed to a bland oil obtained from 
the cured or cooked kernels, is used 
medicinally in India, and sometimes as a 
poison. Ina nearly allied species Seme- 
carpus anacardium—the Indian mark- 
ing Nut—the same acrid oil is found to 
an even greater extent. The fruit is 
similar, but smaller and the kernel of 
the nut very small and never used. 
These nuts are collected and stored by 
the Indian ‘‘ dhobie” (washerman), and 
used by him for marking clothes. The 
top of the nut is cut off, and a pen, or 
sharpened piece of wood, dipped into 
the thick black semi-liquid contents, with 
which marks made on cloth will never 
wash out. Of the same genus are the 
“Tar” trees of North Queensland 
(Semecarpus australis), specimens ~ of 
which are to be seen on the Cairns 
esplanade. These trees exude a similar 
black ac.1id matter (hence the colloquial 
name) not only trom the nuts, but also 
from the bark, roots, and leaves, but 
which apparently is rather less oily in 
nature than that of the edible Cashew 
Nut. 


Thefruit of these Tar trees is similar in 
shape and form to the true Cashew Nut, 
though smaller, but the “ tar” is exactly 
similar in effect to the oil of the nut, 
and many instances are on record where 
children have been more or less seriously 
affected by inadvertent contact with it 
on some part of the body. Blindness is 
said to be the inevitable result of a 
particle of this sap getting into the eye, 
and at the Yarrabah Aboriginal Mission 
Station, where the aboriginal boys on 
hot nights sometimes prefer to sleep in 
the open, it is stated that they have been 
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by merely sleeping on the ground under — 
these trees. 


The trees are evergreen, rough barked, 
and often crooked and knotted. They 
prefer sandy soil, and hence are often 
found on or near the seashore, The 
fruit of this species is sufficiently un- 
usual to generally attract attention, and 
a word of warning against allowing ~ 
children to bite or play with the green 
or raw nuts under the fruit of the edible - 
species, and against even touching any 
part whatever of the indigenous Aus- 
tralian species, may not come amiss, and 
may save a great deal of inconvenience 
and pain. : 

THE CUSTARD APPLE (ANONA 
SQUAMOSA) IN MAURITIUS. 


(From the Journal @ Agriculture tropi- 
cale, 1le annee, No. 121, pp. 197-195 
Paris, 1911.) 


| By M. DE SORNAY. 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases, 
2nd Year—Numbers 8, 9, 10. 
August-September-October 1911.) 
The custard apple (Anona squamosa) 
is a fruit very much sought after for its 
exquisite flavour. It has an agreeble 
aroma and is classified among the best in 

Mauritius, 
These fruits may attain a diameter of 
5 to 12 em. (2 to 5 inches) according to the 
conditions under which they grow. The 
fruit is spherical, areolar and covered 
with round, sometimes bulky, tubercles. 
They present different appearances, 
and it may be observed that sometimes 
the contour of the areoles is pink, some- 
times white, while the general tint is 
yellowish green. : ei 
This tint varies with the climaticcon-— 
ditions of the locality. The black spots 
which often colour these tubercles are 
most probably due to insect stings. The 
mesocarp or pulp is white and its pro- 
portion varies. fat) 
The plants are sown in beds and after- 
wards transplanted in well manured 
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affected with an irritation of the skin __ 
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June, 1912.) 
light soil. Flowering occurs in two or 
‘three years, The way in which the plant 
thrives depends on early care in cultiva- 
*g tion ; and the beauty of the fruit depends 
dg on the climatic conditions of the place. 
; In hot and dry regions, when the plants 
«grow vigorously in light soils, the fruits 
are superior. In a moist locality they 
will remain stunted and produce small 
and inferior fruits, 


According to the analyses contained in 
| the tables published by the writer, the 
i custard apples, on reaching maturity, 
| have 46°75% of skin, 45°55 of pulp and 
7°69 % of seed.* 


Bi Vheir compcsition is 63°94 per cent. of 
‘af water, 33°68 per cent. of organic subs- 
ee tances and 2'88 per cent. of ash. With 
z regard to the composition of the pulp. 


oe Se oe ee 


f which, as stated, forms 45°55 per cent. of 

| the fruit, it is as follows :— 

. - Water - a “a 38:06 

es, Ash bah abc 0°33 

pi Fibre 0-42 

mi Bat ae 0°83 

. Sugary substances ... 0°72 

4 - Non-nitrogenous substances 4°54 

, Proteids 0°65 
45°55 


Examination of the ash suggests that 
its relatively high grade of potassium 
and phosphoric acid indicates that pro- 
per manuring when planting, and other 
fertilizers applied a little before bloom- 
ing will give excellent results. 


-— 


* H.C, Prinsen Geerligs (Chem. Zeit. 1897, 
21, 719) gives analyses of the Anona muricata 
a reticulata and squamosa, natives of Java. 


The smaller A. syuamosa contains a less pro- 
portion of sugar than the two others. The 
_ analysis is: 50 per cent. of pulp, 38 per cent, of 

skin and 12 per cent. seed. In 100 per cent. of 
pulp, there was 0°5 per ceut, of saccharose, 5-4 
per cent. of glucose and 3°6 per cent. of fructose; 
total of sugary substances 9°50 per cent. The 
Anon recticulata contained 10°42 per cent. of 
sugary substances and the 4. muricata 11°62 


— 


é per cent. 

§ f Cf. Jahresbericht uber Agricultwre-Chemie, 
f Neue Folge XX, 1897, pp. 309-310. Berlin,1898. 
x The Anona is cultivated successfully at neggio- 
- Calabria in Italy, 

hd 

& 
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. properly 


before it is cut, as this increases 
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JAGGERY MAKING. 


(From the Indian Agriculturist, Vol. 
XXXVII., No. 4, April 1, 1912.) 
An Agricultural Leaflet issued by the 
Department of Agriculture, Madras, 
says :— 


In this Presidency jaggery is prepared 
from the toddy of various palms and 
from the juice of the sugarcane. The 
product from the palms is distinguished 
from the other by prefixing to the word 
jaggery the name of the palm from which 
itis made; the present paper deals only 
with cane jaggery. This jaggery (Telugu, 
bellam,—Tamil, vellam) is obtained by 
evaporating the juice expressed from the 
cane to such an extent that the mass 
solidifies on cooling. 


For successful jaggery making, canes 
should be milled only when they are 
ripe. Sugarcane’ generally 
ripens in ten to twelve months, though 
some varieties take longer to mature. 
The cane crop usually puts on a yellow 
appearance as it ripens. but this may 
also be caused long before the canes are 
ripe by irregular or deficient irrigations, 
by insufficient manuring or by bad culti- 
vation. When canes are properly ripe 
they stop growing, all the leaves appear 
to spring from one and the same point, 
shrivel up and remain erect instead of 
bending down. In a well-grown crop, 
if the side leaves are dead and the eye- 
buds are fully developed and firm almost 
to the top of the cane, it may be con- 
sidered to be quite ripe- At this stage 
the cane contains the greatest quantity 
of pure sugar. As it is very difticult to 
judge accurately if the canes are ripe, 
the safest plan is to make a few trial boil- 
ings, to see if the juice yields a reason- 
able amount of jaggery. Unripe canes 
may contain a great quantity of total 
solids in this juice, but the jaggery from 
these is liable to run into molasses in the 
rainy weather owing to high percentage 
of impure sugar. 


A cane crop is to be watered a few days 
the 
juice and produces better jaggery, 
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As the crop approaches maturity, the 
ryot should get ready his milling place 
and furnace in a suitable site close to 
the cane garden, avoiding having to 
carry canes to long distances. A shed 
is to be put up very close to the boiling 
place, to provide shelter for the jaggery 
while cooling and solidifying, and to 
store the produce. It is advisable to 
erect a pandal over the milling place, 
to protect the canes and cattle from the 
hot sun while working in the day. 


The oven or furnace is . the first thing 
to be attended to. In several parts of 
the Presidency the defective furnace in 
use—a single open pit with a broad gate- 
way—tor jaggery making causes con- 
siderable loss because of the extra fuel 
required. With such a furnace, in addi- 
tion to trash (the dried leaves of the 
sugarcane) and megass (the remains of 
the canes after the juice has been pressed 
out) extra fuel worth Rs. 25 to Rs. 80 per 
acre is necessary but with the one des- 
cribed below it is not necessary to 
spend a pie for additional fuel except 
for the first few buildings, and this may 
be got from the previous year’s surplus. 
The main feature of the furnace is the 
ash chamber with the draught passage. 
It is partly built up. A mound 38 feet 
high is raised and one side of it is made 
nearly vertical. Krom this side an open- 
ing 14 inches wide and 2 feet high is made 
into the fire-pit formed in the centre of 
the mound. It is in the form of acup 
with sides sloping toward the middle 
and is so constructed that at the top 
there is left an opening which is a little 
smaller than the diameter of the pan. 
At the bottom of the fire-pit an iron 
grating about 21’’ square is placed 
through which ashes fall down into the 
ash chamber. Fuel is fed from the open- 
ing, noted aboye, situated near the mill- 
ing yard and generally to the leeward 
side. A tunnel passes out of the ash 
chamber, at right angles to the opening of 
the fire-pit above, through which ashes 
can be drawn out by means of a rake 
whenever required. This is perfectly 
placed on the windward side to provide 
good draught into the fire-pit. through 
the grating, and facilitate complete 


520° 


\ t : or 


burning of the fuel. The ash chamber 
is circular, about 4 feet at bottom, 15 
feet at top and 4 feet deep. Itis in the 
form of an inverted cup.’ The grating— 


a perforated iron sheet 21” square with — 


9 holes, each 83” in diameter—rests on 
the top of the ash pit and over this a 
layer of mud 5 to 4 inches thick (keeping 
the holes open) may be plastered to 
protect the iron sheet from melting. 
The top of the fire-place is almost of the 
same diameter as the bottom of the pan 
so that the bottom of the pan rests on 
the edge of the oven exposing the maxi- 
mum surface to the fire. The inside of 
the fire-pit, ash chamber and draught 
passage may be lined with mud bricks 
which will become burnt in course of 
time. On one side of the mound a plat- 
form is to be made towards the shed 
for placing the pan when removed from 
the fire-place, to store juice in a reser- 
voir and to provide moving place for 
workmen. Such a furnace costs about 
Rs. 4 or 5 if of mud only, and Rs, 12 
when lined with sun-dried bricks. 


Iron mills only can be recommended 
and they can be bought for Rs. 60 to 
Rs. 150 depending on the size of the mill, 


the frame and the number of rollers. — 


For further advice write to the Deputy - 
Director of Agriculture of the Division. 


The next consideration is about the 
proper pan to use. Different forms of 
pan: are in use anda shallow pan with 
as big a diameter as possible is recom- 
mended. Such iron pans about 7 feet 
in diameter can be had from Godavari 
at Rs. 30 to 35. These last for a num- 
ber of years but the bottoms are to be 


replaced once in three years, at acostof 


Rs. 10. In Coimbatore district similar 
pans with 5 feet at bottom and 7 feet at 
top are available at Rs. 20 to 24 each. 


Having secured the necessary things 
and extra fuel for initial boilings, crush- 
ing may be commenced. The cutting of 
canes is done by a knife close to the 
ground, but an inch stubble is left if 


the crop is to be ratooned. The tops are ~ 


cut off with sickle and used as fodder. — 


The dead leaves are then stripped off — 
with the sickle and used as fuel or for *— 
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thatching sheds. Only sufficient canes 


for the day’s crushing are to be cut as 
otherwise, those left over without being 
milled will ferment.. The'stripped canes 
are then carried to the mill and crushed. 
Pots which can be easily moved and 
cleaned are essential, and for this reason 
earthen pots buried in the ground are 


' bad. Ordinary kerosine tins do very 


well and they should be well cleaned 
and dried each day. 


As soon as atin is full, the juice should 
be carefully poured through a cloth or 
wire gauze to remove the bits of cane, 
leaf, ete,, which fall in. 


The evaporating pan is now placed on 
the furnace and juice poured in through 


a strainer. About 60C lbs. or 15 kerosine | 


tins-full of juice is a fair charge for a 
pan to yield 4 to 5 maunds (100 to 125 lbs.) 
of jaggery according to the richness of 
the juice. A small quantity of lime is 
added to reduce the acidity of cane juice 
before boiling. The quantity to be 
added to each pan depends on the 
variety of cane, richness of juice, time of 
cutting, presence of juice from diseased, 
lodged and immature canes and many 
other factors. No definite idea can be 
given as to the exact amount of lime to 
be added, as this can be judged only by 
actual experience, but about one ollock 
(} Madras measure) of thick milk of lime 
will be generally sufficient for each 
charge. Excess of lime spoils the colour 
of the jaggery. Then the fire is started 
with the fuel obtained from the trash 
and megass. Hach day the megass is 
spread out to dry for the fuel of the 
next day. There should be a low fire 
throughout the process of boiling and 
especially so after the juice has become 
concentrated. Thisis why firewood in 
big logs is condemned as it produces too 
hot a flame which spoils the proper con- 
sistency of jaggery. The fuel should 
be of sucha kind that the fire can be 
continuously fed by small quantities 
thrown into the fire-place. On no 


account the pan must be heated till 


the charge is full or else the scum 

will not. rise properly and cannct be 

removed, As the fresh juice approaches 
66 
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the boiling point, it froths up, carry- 
ing the scum and most of the im- 
purities to the surface. This is the 
first scum and should be removed very 
carefully without disturbing the liquid 
down below. This is best done by means 
of asmall shallow bamboo basket or an 
iron sieve fixed to one end of a thin 
bamboo. This allows the pure juice to 
run through, while retaining the scum 
on its surface. A certain amount of 
juice goes along with the scum, and most 
of it can be got back by a simple device. 
The scum may be put in a big flower pot 
with a hole at the side close to the 
bottom, The hole may be plugged with 
a piece of cloth. After the whole scum 
is put in and allowed to settle, the juice 
being heavier goes to the bottom after a 
few hours and can be drawn out and 
added to the next pan, After the first 
scum is removed the juice boils briskly 
and a second scum appears. This is 
rather thin and should be removed. 
Afterwards it collects in small quantities 
on the sides of the pan and can be 
removed from time to time. Some people 
add diluted milk, white of the egg or an 
extract of Bhindi to purify the juice 
further to get a better colour. In about 
2} hours time, a stage is reached when 
the juice rises almost to the top of the 
pan and finally boils down forming large 
bubbles owing to the thickness of the 
juice. At this stage, it is the practice, 
in some places, to add ghee, butter, 
gingelly oil, coconut oil or milk of 
coconut, to add a certain amount of 
peculiar flavour to the jaggery. The 
addition of oil prevents the liquid boil- 
ing over. Now the fire should be lowered 
gradually. When the evaporation is 
complete, the syrup assumes a yellow 
colour and should then be constantly 
stirred with a wooden hoe made by 
fixing a semi-circular piece of wood to 
one end of a long bamboo,. In jaggery 
making the syrup is boiled to such a con- 
sistency that. it solidifies when cooled. 
To know this point a few drops of the 
syrup are poured in cold water in an 
earthern tray in the form of a circular 
thread. If this can be formed into a hard 
pellet the pan isready for removing. At 
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the right stage, the pan is removed from 
the oven, and the contents cooled by a 
stirring constantly with wooden hoes or 
paddles. The slowly solidifying juice 
may then be runonto mats or into 
moulds or earthern pots according to 
the local practice. A convenient mould 
used in Coimbatore consists of a large 
log on one side of which numerous square 
holes are cut, so that the jaggery is 
produced in small cubes which are very 
convenient for marketing. 


The best jaggery ought to have a 
yellowish brown colour, and _ should 
exhibit crystalline grains distinctly. 
When a scratch is made the stuff must 
be hard and present a white surface, 
Such a jaggery fetches the highest prlce. 

SUMMARY, 

1. Cane should be properly ripe when 
cut; it should be neither underripe nor 
overripe: 

2; A proper furnace must be con- 
structed to economise fuel. 


3. A proper mill should be fixed to get 
the maximum amount of juice. 
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4. A proper pan should be used ie oie wee 


juice in a short time and with less fuel. _ 
5- Canes should not be allowed to re- 


main long after cutting without being 
milled. 


6. Juice should be boiled immediately 
after crushing and should be strained 
properly. ; 

7. Lime in ° proper proportion should 
be added to reduce acidity of juice before 
boiling. 


8. All tbe scum must be very carefully 
removed. 

9. Care should be taken not to boil 
the juice very briskly over a very hot 
flame from firewood. 

10. The pan must be removed from 
the fire-place at the right time. 

11. Jaggery to be made into moulds 
to suit local taste and market. 

12. Jaggery should be caretully tied 
into bundles in cane trash for storing, if 
not, immediately sold. 

(Signed) D. BALAKRISHNAMURTI, 

Farm Manager. 


HORTICULTURE. 


SOME DIFFICULTIES IN FLOWER- 
SHOW SCHEDULES. 


(Being a Paper read by the Rev. W. Wilks, 
M. A., Secretary of the R.H.S., at the 
Affiliated Societies’ Annual Con- 
ference held on October 11, 1911.) 


(From the Journal of the Royal Horticul- 
tural Society, Vol. XX XVII. Part 38, 1912.) 

I venture to think there is no more 
fertile ground for error and misunder- 
standing, and consequent friction, than 
is provided by the wording of many of 
our Flower-show Schedules. Speaking 
with more than a quarter of a century of 
practical experience in forming and inter- 


preting Schedules, Iam profoundly im- 


pressed by the subtleties and limitations 
of language to express clearly and accu- 
rately the meaning intended by the 
Schedule-maker with absolute exactness 


—and yet of all things a Schedule should 
be exact. The very nature of the sub- 
jects involved—both floral and indivi- 
dual—render the task most difficult. 
Flowers, fruits, and vegetables, all three 
are so full of variations and complexities 
of nature and definition, that only wide 
experience, intimate knowledge of gar- 
den life, and a thorough understanding 
of the genius of the English language, 
can enable anyone to frame a schedule 
successfully. As to the individual ele- 
ment in the difficulty, there are some 
who, on the issue of an Act of Parliament, 
a County Bye-law, or a Flower-Show 
Schedule, at once set to work to discover 
its discrepancies and loopholes, and to 
manipulate them to their own advantage. 
Here. therefore, I would give my first 
advice. When a Schedule-maker has 


drawn up his Schedule, attack it actively ; 2 


from a quibbler’s point of view, and get 


a 
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two or three competent friends to do so 
also; or if there is a show Committee, 
then each of its members should revise it, 
for when once issued, they are both 
collectively and individually responsible 
for its smooth working. By this means 
many doubtful points, or points capable 
of diverse interpretation, and inexact 
definitions are sure to be discovered, and 
can be rectified which would otherwise 
remain undetected, until misunderstand- 
ing and heart-burnings arise on the show 
day itself. 


During the last year or two I have been _ 


carefully collecting examples of errors 
in Schedules which have come under 
my own supervision, and of the difficul- 
ties arising therefrom :—and this paper 
has been written in order to bring a few 
of these actual examples to your notice. 
For just as the interpretation of the 
common law of our land is based upon 
the cases tried in the Courts, as explain- 
ing and establishing it, so, somewhat 
similarly, the interpretation of the laws 
governing a Flower Show will be better 
understood if examples of defective, 
inexact, or erroneous wording of Schedu- 
les or the misunderstanding of them by 


- exhibitors, are considered. And as the 


R.H.S, Code of Rules for Judging, the 
latest revision of which was published 
this summer, has become, or is becoming 
the generally accepted code throughout 
this country, and the Colonies, I shall, as 
far as possible, bring these Rules to bear 
on the points considered. 


As I open this Code of Rules, my eyes 
immediately catch these lines in the Pre- 
face: ‘Too great stress cannot be laid 


upon the necessity which exists that. 


Schedules should be framed with the 
utmost care and exactness, Too frequ- 
ently indefiniteness, or lodseness and 


_ ambiguity of expression... . are respon- 


sible for much of the dissatisfaction 


which so often arises.” 


The following are actual examples of 
such inexactness of expression :— 


1, Class for ‘The Best Display of 
Preserved Fruits,” 

This immediately suggests the question 
‘What is meant by the word ‘ preser: 
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ved’?” Isit bottled fruit, or is it jams. 
or is it dried fruit—or is it all or any of 
them? The Schedule nowhere gives any 
clue to the interpretation of the word, 
and an intending exhibitor must decide 
for himself which he will show, and risk 
loss of points or even disqualification. 
The Schedule could so easily have used 
the word ‘bottled’ instead of ‘preserved,’ 
if bottled fruits only were intended ; or 
if the wider scope of ‘‘any preservation” 
was allowed it should have run “‘ Dis- 
play of Preserved Fruits; Bottled, Dried, 
and Jams all admissible.” 


Perhaps you will say, ‘“ But anyone 
could have written to the Secretary.” 
Well, now, asit happens, one exhibitor 
did so write, and the reply was that 
“Bottled fruit was meant”—and, of 
course, that exhibitor showed only 
bottled stuff. And what was the issue? 
That exhibitor’s bottled fruit was super- 
ior to anyone else’s, but the judges gave 
the first prize to a collection of bottled 
fruit and jams, with one or two speci- 
mens of dried fruit. holding that the 
larger and more varied exhibit over- 
passed the slight superiority of the 
other’s bottled fruit, and that as the 
variation was distinctly permissible, 
according to the Schedule, they could 
not accept the interpretation of the 
Secretary, especially as it would dis- 
qualify all the other exhibitors, who, 
had, one and all, included jam in their 
display. 


2. A Class for ‘“‘A Basket of Vege- 
tables.” 


There were Several entries for this; 
all the competitors but one showed their 
produce in boxes, and the box-staged 
vegetables happened to be best, and got 
all the prizes awarded. Thereupon the 
one basket exhibitor lodged a protest— 
and rightly—but was told that ‘‘ basket” 
simply meant a ‘receptacle of any 
kind”! Now, if that was meant, why 
did not the Schedule say so? The word 
“basket” has a definite and specific 
meaning in horticulture, and in our 
language, and cannot possibly be inter- 
preted to mean “any”  receptaclé, 
which might be a tin-pot or a hasin, 
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All the exhibitors showing in boxes 
ought in all fairness, to have been dis- 
qualified. 


8. My next example deals with the 
difference of “or” from ‘‘and.” 


These two small words are the inno- 
cent cause of repeated difficulty. A 
class reads, ‘‘Six vases of cut flowers- 
indoor and outdoor,” In this class an 
exhibitor staged outdoor flowers only, 
and being disqualified, argued that 
“and” implied «a choice of either. He 
was wrong. The word “or” would of 
course, have allowed the alternative, 
but the use of the word ‘‘and” de- 
manded the inclusion of some at least 
of both in the exhibit. And further, if 
either one or both were intended, both 
‘‘and” and ‘“‘or”’ should be used with a 
stroke between them, thus, ‘‘and—or.” 


4. Misdirection by Committees. 


Letters of complaint frequently reach 
me under some such circumstances as 
this: A is not an amateur according 
to the rules of a certain local society. 


But he makes representations to the | 


Secretary, or to the Committee, which 
lead them to sanction his showing as 
amateur. This is, of course, all unknown 
beforehand to the other exhibitors. He 
wins the first prize, and B—my corres- 
pondent—and C and D who are all three 
undoubtedly amateurs under the rules 
of the society concerned, do not, Can 
you wonder they protest? 


What reasons the Committee had for 
deciding as they did, and permitting 
A to show as an amateur, they them- 
selves know; but it illustrates the folly 
and injustice of making rules and not 
abiding by them rigidly. A may be said, 
not unnaturally, to want to get some 
advantage from which the wording of 
the Schedule, strictly interpreted, ex- 
cludes him, possibly somewhat unfairly. 
The Committee recognize this, and 
instead of altering the rule which bears 
unfairly on him, make an exception in 
his favour and allow him to enter the 
desired class. 8, C, and D lose and feel 
that a great injustice has been done 
them, and jealousies and heart-burnings 
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are aroused which it may take years 
to allay. Andso, because the Committee 
has not rigidly held to its Schedule, 
it. finds itself in this unfortunate di- 
lemma. It has violated its own Schedule. 
has set up what appears to the others 
to be an unfair competition, and has 
caused a miscarriage of justice for 
which there is no remedy, The Com- 
mittee of a Show is all-powerful, and 
if it told A he might show as an 
amateur, A is in no way to blame for 
doing so, and all protests by Aare use- 
less. But it can never be either politic 
or right for a committee to depart from 
its own rules. They must always be 
literally and strictly interpreted accor- 
ding to the genius of the English langu- 
age. If the rule is wrong, revise it by 
all means on the first possible occasion ; 
call a special meeting of the Society if 
needs be; but a rule, so long as it exists, 
should be adhered to. The R. H. S. Code 
of Rules for judging says, ‘‘The Rules 
and Regulations under which the show 
is held cannot too clearly be stated” 
(Sec. 25). Even ‘Alterations in the 
arrangements should be avoided, except 
in cases of actual necessity, and then 
every possible means of publicity should 
be resorted to for making them gener- 
ally known (Sec. 26). 


Whilst considering disputes between 


committees and exhibitors I feel bound 
to notice another most unfortunate and 
frequent source of trouble. An Exhi- 
bitor has worked with diligence and care 


to produce prize stuff, and has attained 


a leading position, say,as a grower of 
vegetables, in the district. Year after 
year he carries off all the first prizes in 
the vegetable classes. Perhaps jealousy 
aud certainly disappointment, takes 
hold of his fellow-competitors, and they 
leave off, or threaten to leave off, show- 
ing against him. Fear for the future 
success of the Show and the Society at 
once springs up in the minds of the Com- 
mittee. They find—or if they cannot 
find, possibly they manutacture—a 
reason for disqualifying or excluding the 
too successful exhibitor; and they think 
to have saved the Show, but by a some: 


what unjust, or at least a questionable — fl 
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act. Rather should they have sought, 
by a remodelling of the Schedule, to 
have overcome the _ difficulty of the 
position. So many ways offer them- 
selves. For examples exhibitors can be 
restricted to a stated number of classes 
(say eight or ten, or any other number), 
leaving an ample number for less suc- 
cessful growers to compete in; or they 
may be restricted to certain classes thus : 
**Kxhibitors in classes 1,4, 7, and 10 can- 
not enter in 2, 3, 5, 6, 8, and 9,” and so on. 
A better way possibly than either of 
these is to put a maximum limit on the 
amount of money value which ary one 
exhibitor may take—allowing him to 
show in any number of classes in which 
heis qualified to show, but making a 
clearly worded rule that as soon as his 
prizes mount up to the maximum value 
allowed to any one exhibitor to take, he 
drops, ipso facto, out of all further 
competition, being credited with the 
honour ot having been adjudged first or 
second or third in other classes, but 
being bebarred from taking the money 
attached to such classes, beyond the 
maximum amount fixed. 


5. The words “Kinds and Varieties.” 


} The confusion of these two terms, or 
4 their careless substitution one for the 
other, often land Schedule-makers in far- 
reaching difficulties. flere isan example 
which occurred only afew days ago, 
% The Schedule reads thus: ‘“ Fruit— 
Collection of six varieties; White and 
Black Grapes allowed.” The first prize 
was won bya collection containing (1) 
Black Grapes ; (2) White Grapes ; (8) Figs 
‘ (4) Peaches; (5) Nectarine ‘ Pineapple ;’ 
(6) Nectarine ‘Humboldt’--and, very 
: naturally, the two dishes of Nectarines 
j raised vigorous protests from other 
: exhibitors. And yet the protests will 
not stand for a moment, as all the 
Schedule asks for is ‘‘six varieties of 
fruit,” ‘Pineapple’ and ‘ Humboldt’ are 
distinct and undoubted ‘“ varieties” of 
Nectarines: no one could possibly call 
it them the same. At the same time, from 
; the words “White and Black Grapes 
allowed,” it is evident that what the 
writer of the Schedules. meant was * six 
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kinds” ; otherwise, why say that a white. 
variety and a black variety of Grapes are 
allowed if only varieties were meant? 
But it is no use meaning one thing if you 
say or write another, And in the case of 
a Schedule the judges are bound to 
adhere to the printed words. Andif the 
words ‘‘six varieties” are printed, any 
exhibitor may show six dishes of varie- 
ties of any one fruit-—say, six varieties 
of Peaches or of Pears or of Grapes, 
always provided they areal] distinct— 
or he might show four varieties of 
Peaches, or any other conceivable 
combination of six distinct varieties. 
Whereas, if the word “ kind” had been 
printed, this exhibitor would have been 
rightly disqualified for including two 
dishes of varieties of Nectarines in his 
collection. ‘ Pineapple’ and ‘ Humboldt’ 
are not different kinds of fruit, but 
different varieties of the same kind— 
namely, Nectarine. The R. H.S. Code 
of Rules for Judging, Sections 1 and 2, 
defines very clearly what, for Show pur- 
poses, are to be considered kinds and 
varieties. 


Many difficulties arise over the words 
“hardy” flowers, and ‘‘annuals.” For 
example, Section 195 A of the Rules reads 
thus: ‘‘In the case of annuals (unless 
specially forbidden) colour variation is 
always allowed in the bunches,” And 
here is a case in point. A Schedule asked 
for ‘‘ A Collection of Annuals—six distinct 
varieties,” A competitor staged Shirley 
Poppies as one variety—of course, with 
mixed colours. <A protest was lodged on 
account of the colour variation, but the 
Committee rightly disallowed it. Shirley 
Poppies, being an annual, the mixture of 
colour was therefore permissible. 


Here is another instance. I am asked, 
In a class for ‘‘Cactus Dahlias—not less 
than six varieties,” would not the words 
‘*six colours ” be more accurate, as the 
variety is one? Here there can be no 
confusion by the use of the word variety, 
because the colour variations in Dahlias 
sufficiently indicate the “ varieties” of 
that plant. 


Again, ina class for ‘‘Six varieties of 
Hardy Spring Flowers,” two varieties of 


* 
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, St. Brigid Anemone’ were put up. To 
do so was perfectly admissible. Had the 
wording been ‘‘six kinds,” the exhibit 
of course would have been disqualified. 


The use of the word ‘‘distinct” also 
brings its difficulties. There was a class 
for ‘* Hight Stove or Greenhouse Plants 
distinct.” One exhibitor has two Cal- 
adiums amongst his eight, and another 
two Coleus; in each case the plants 
showed a distinct difference of colour. 
The word “distinct” may in some 
quarters have gained the specialized 
meaning of ‘ distinct kinds,” but the 
wording of such aclass is, to say the 
least, ambiguous. It is obviously ate 
to question whether ‘“‘ distinct kinds” 
distiuct varieties” is meant. The aaaition 
of either of the two words would have 
avoided all doubt and made the com- 
petition fair, 


Before leaving the words “kind” and 
‘variety,’ may I point out that the 
rule allowing a mixture of colour for 
annuals no longer applies to Sweet 
Peas. This flower having been so highly 
specialized of recent years the Sweet 
Pea Society has decided to require only 
one variety in a bunch, unless it be 
stated in the Schedule that the colours 
may be mixed. 


6. The following three cases refer to 
Foliage : 


(1) ‘‘Own foliage.” <A class required 
flowers to be shown ‘‘ with own foliage.” 
This means foliage cut from the same 
plant or same variety of plant as that 
which bore the bloom, the object being 
to show the characteristics of the foliage 
of the particular variety shown. For 
example, if ‘Glorie-de Dijon’ Rose with 
own toliage was asked for, all the foliage 
must have been cut either from actually 
the same plant or plants as the blooms 
have come from or from other ‘ Gloire de 
Dijon” Roses. If foliage of ‘La France’ 
or of ‘ Marie van Houtte’ or of any other 
variety save ‘Gloire de Dijon’ were used, 
the exhibit would of course be disquali- 
fied, Orif a particular Carnation ora 
particular Sweet Pea “ with own foliage ” 
were asked for, the only foliage used 
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particular variety of Carnation or Sweet 
Pea named; but it need not have come - 
from the identical plants from which the 
blossoms shown were gathered—all that 
is required being that the blossoms and 
the foliage shall both be of the variety 
asked for and of none other. (2) ‘* Any 
foliage” or “ Added foliage” means that 
foliage of plants other than that of the 
flowers may be mixed with them. An 
exhibitor in an “added foliage” class 
staged Sweet Peas, and for foliage used 
that of Everlasting Peas. He was 
fully justified in doing so, for the 
Schedule allowed any foliage and ex- 
cluded none; but he had the misfortune 
to be fairly disqualified. (8) Gypsophila. 
Gysophila is not foliage, but is a flower ; 
and therefore a class requiring or per- 
mittipg any or added foliage is not 
satisfied by using Gypsophila. A class 
permitting it should say distinetly, 
‘‘Gysophila allowed with, or instead of, 
other foliage.” ; 


7. ‘‘ Herbaceous.” 


Shedule-makers cannot too closely ad- 
here to Rules 180 and 197 concerning 
herbaceous exhibits, and judges cannot 
know them too accurately. For example, 
I was once asked to say whether Mont- 
bretia and Seedling Pinks are allowable 
in the following class: ‘‘The best nine 
bunches of Herbaceous Cut Flowers— 
Not less than six specimens. No bulbous 
allowed.” 


First as to the Montbretia. Rule 184 
describes herbaceous as ‘‘ Plants with 
flower-stems which die down to the 
ground yearly, but having rootstocks 
remaining alive through several winters. 
For garden purposes ‘rootstock’ in- 
cludes all bulbs, corms, and tubers.” 


Now, the rootstock of Montbretia is a 
corm, and therefore is clearly eligible 


for the class, the only specially exeludes \ Ql 


‘* bulbous.” 


Seedlings pinks were on the other 
hand, irregular. Rule 185 includes Pinks 
among suffruticose plants, and they 
certainly do not agree with the habit 
of growth required- by the word ~ 2 


plants being 
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‘““herbaceous.” Rule 186 says: ‘‘Such 
plants as Carnations and Pinks are open 
to disqualification under ‘ herbaceous,’” 
They certainly do not die down in winter, 
but are evergreen—and are, in fact, 
dwarf, hardwooded, shrubby plants. 


8. Saladings. The following is a very 


‘badly-worded class : Collection of Salads 


—six distinct kinds.” 


This is what was meant: ‘‘A collec- 
tion of vegetables used for Salads.” As 
the class stood it might have been inter- 
preted to require an exhibition of a 
cook’s art—six prepared salads—though 
even then the words “distinct kinds” 
are not clear, unless Lettuce salad, 
Potato salad, Onion Salad, Cucumber 
salad, Fruit salad, Asparagus salad, and 
such like kinds are meant. 


Note also in passing that unless the 
Schedule distinctly allows them to be 
exhibited as fruits, Tomatos, though 
fruit are accounted as vegetables, being 
used nine-hundred and ninety-nine times 
as such to once as fruit. Vegetable 
Marrows, Pumpkins, Cucumbers are the 
same. If it is desired to account any of 
them as fruit, the Schedule must dis- 
tinctly say so. 


Broadly considered, any vegetable 


_ produce may be used as salading accord- 


ing to the skill of the cook in preparing 
it and the taste of the consumer. Potato, 
salad, for example, is a great favourite 
with many ; so too are Asparagus salads 


with all who have tasted them, and 


fruit salads are commoner than either. 
But it is more than doubtful whether 
any judges would allow Potatos and 
Asparagus, and certainly not Raspber- 
ries, Peaches, Pineapples, and Plums, to 
be shown as “salad plants.” It might 
possibly be wise in future for Schedules, 
instead of asking for salad plants or 
saladings, to be worded, “ vegetables 
ordinarily used uncooked as salads”; 
this would exclude Potatos, Asparagus, 
and Fruit; though it would leave a diffi- 
culty with regard to Beet, which is 
ordinarily cooked before being put on 
salads, In Show-salads, however, the 
Beet need not be cooked. 


Alorticulture. 


9. Similar and Dissimilar. 


Some Schedule-makers love to use 
words that are indefinite. What, for 
instance, does the word ‘‘dissimilar.” 
so beloved of many, mean? I take the 
following at random: ‘Twelve Her- 
baceous Plants Dissimilar,” and ‘‘ Nine 
Asters Dissimilar.” 


Now, it is evident that if, as I faney, 
China Asters are intended then dissim- 
Har can only mean ‘‘ Different colours” ; 
and, if so, does it only mean “different 
colours” when applied to twelve her- 
baceous plants? If, on the contrary, 
it means something much more string- 
ent as applied to herbaceous plants, 
why does it not mean the same with 
China Asters ?—and yet, how could 
it? Would it not have been just as 
easy to write ‘‘ distinct colours,” if that 
is what is meant, or distinct varieties, 
if that is meant, or “distinct kinds,” it 
that is intended? As for ‘‘ similar” and 
** dissimilar,” an exhibitor may well wun- 
der what the words mean. Are three 
men differently dressed similar or dissi- 
milar men? Are three children—one 
with a black, one with a white, and one 
with a blue frock—similar or dissimilar 
children? They are certainly similar 
men and similar children, but they are 
dissimilarly dressed. And it is exactly 
the same way with nine China Asters: 
they are similar flowers of dissimilar 
colour. Will you then, disqualify them 
because they are from one point of view 
‘‘similar,” or accept them because they 
are from ancther point of view ‘‘dis- 
similar”? Hither action would be equally 
defensible, I think. 


Much more could be said, but this is 
enough to indicate some of the common- 
est difficulties in Schedules; and, taken 
with the Rules for Judging, it may be 
helpful. If any one should recognize 
difficulties which they have personally 
referred to me, I hope they will not 
think this Paper a violation of confidence, 
as no one knows whence the examples 
cited come, or how often others have 
fallen into precisely the same difficulties 
as themselves. The making of a really 
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exact Schedule is, indeed, a matter of no 
little difficulty. 


May I point out, in concluding, that the 
R.H.S. Code of Rules, which have been 
revised this year, may be obtained in 
the Office? 


TROPICAL FLOWERING PLANT. 
(Illustrated.) 


ODONTADENIA HARRISII ranks among 
the most beautiful of tropical flowering 
climbers. At Peradeniya, where it was 
first introduced in 1887, it grows luxur- 
iantly, draping an isolated Cassia tree 
and forming giaceful festoons from 
branch to branch. It blossoms at least 
twice a year, chiefly in the moist months 
and after aspell of dry weather. The 
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large bell-shaped flowers, which resem- 
ble those of Allamanda in form, are of a 
beautiful salmon-yellow, streaked with 
crimson on the: inner side of the tube, 
the corolla ending in a prettily scolloped 
and wavy margin. They are borne in 
profusion towards the ends of the 
branches, the latter being weighted 
down by the heavy trusses of blossom. 
The flowers are very pleasantly and 
delicately scented, suggesting freshly 
picked primroses. Unfortunately the 
plant never sets seed here, but responds 
extremely slowly to propagation by 
layering under special care. The plant 
was formerly known as Dipladenia 
Harrisw, and though the specific name 
has been retained here, the proper name 
of the plant is Odontadenia speciosa. 
H. F, M. 


MISCELLANEOUS USEFUL PRODUCTS. 


THE IVORY-NUT PALM. 
(Illustrated.) 


Ivory-nut Palm, or Corozo-nut (Phy- 
telephas macrocarpa).—A slow-growing 
palm, with handsome pinnate erect 
leaves, 10 to 15 feet long, native of Cen- 
tral America. It was introduced at 
Peradeniya Gardens in 1850, and has 
flowered and truited here at irregular 
intervals during the last fifteen years. 
For many years stemless, the palm forms 
in time a short prostrate stem. It is 
dioecious (male and female flowers being 
borne on different plants), so that it is 
necessary to havea plant of both sexes 
in order to obtain fertile seed. The large 
whitish seeds (contained in large round 


clusters of spikey fruits, produced at the 
base of the palm) become very hard as 
they ripen, and are known as “ vegetable 
ivory.” They are in demand for making 
superior buttons, articles of ornaments, 
&c., and are said to command at present 
about 34s. per cwt. The source of supply 
is confined to Central America, aud the 
annual average production is about 48 
million pounds, all of which is exported. 
Other palm seeds are also used to some 
extent‘as vegetable ivory, as the Raphia 
vinifera of West Africa, and the Coquilla 
nuts (Attalea funifera) of Brazil. The 
seeds of the Talipot palm (Corypha 
umbraculifera) are commonly worked 
into buttons and articles of ornament in 


Ceylon. 
H. F. M. 


Photo by H. F. Macmillan, 


ODONTADENIA HARRISII. 
A BEAUTIFUL FLOWERING CLIMBER. 


Photo by H. F. Maemillan 


PHYTELEPHAS MACROCARPA. 
IvoRY-NUT PALM. 


THE PADDLE-LEGGED BUG, (LEPTO 
GLOSSUS MEMBRANACEUS). 


By HK. ERNEST GREEN, 
Government Hntomologist. 


Until afew weeks ago, I had regarded 


‘this insect as a rare curiosity. In a 


period of thirty years, during which I 
have been collecting Ceylon insects of all 


kinds, I had taken only three adult ex-— 


amples of the species. Quite recently, it 
has cropped up as a troublesome pest of 
fruitand vegetables, and numerous speci- 


>mens have been sent in—almost simul- 


taneously—from various parts of the 
Island, from Haputale, Nuwara Eliya, 
Maskeliya, Panadura, and Galle. The 
same species has been collected in the 
Kandy district. 


All reports tell the same tale of serious 
injury to unripe fruit, especially Oranges. 


> Other fruits attacked are :— 


Tree Tomato (Cyphomandra betaceu), 
Passion fruit, Peaches, Plums, and 
Cape Gooseberry (Physalis perurviana). 
Amongst vegetables, Beans, Peas, and 
Vegetable Marrows have suffered. Hven 
Wabbages are attacked, but the damage 
in this case is not so marked. The insect 
takes its nourishment by thrusting its 
beak deep into the fruit and sucking the 
juices. The result is that the punctured 
fruit drops off long before itis ripe. In 
the case of Beans and Peas, the im- 
mature pods shrivel and wither. One 
correspondent writes :—‘** They swarm on 
the oranges, sumetimes ten or twelve to 
one fruit, and suck the juice.” 


The species is not confined to Ceylon, 
but occurs also in various parts of India. 
In the Andaman Islands, the Nicobar 
Islands, Burma, throughout the Malayan 
Archipelago to Australia, and in Trop- 
ical and Southern Africa. 


It is difficult to explain this sudden 
local increase of such aninsect as Lepto- 
glossus. It belongs to the bug tribe Hem- 
tptera), a family that is generally pro- 
tected by a noisome smell (and probably 
an equally objectionable taste.) Birds 
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are not partial to insects of this tribe, 
nor are bugs commonly subject to 
internal parasites. Under these circum- 
stances, it is perhaps still more remark- 
able that the insect has hitherto re- 
mained so scarce, It is certainly not 
held in check by any restriction of . 
food, for its taste in fruit appears to 
be wide and diverse. They may pos- 
sibly be decimated by some fungal or 
bacterial disease: but the factors that 
govern the increase or restriction of 
many of our insects are still obscure. 


The accompanying figure will give an 
idea of the appearance of the insect :— 


It is of a dull brown colour above, with 
a reddish yellow band across the front 
part of the body, a minute ochreous spot 
in the centre of each wing-cover, and a 
row of ochreous spots on the lateral mar- 
gins of the hind-body. The whole under- 
surface is thickly mottled with reddish 
yellow spots, and the antennz are con- 
spicuously barred with the same colour. 
The enlarged hind legs, each witha flat- 
tened expansion on the tibia, distinguish 
this species from any of its allies and 
afford a character which suggests ‘ Pad- 
dle-legged Bug’ as anappropriate popu- 
lar name. The adult insect measures 
from three-quarters to seven-eighths of 
an inch in length. 


The only common bug with which it 
may be confused is the ‘ Dadap Bug,’ 
Anoplocnemis phasianus (see T. A.,, 
September, 1905, p. 410) That insect 
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is somewhat similar in form but is 
without the paddles on the hind legs. 


It must not be supposed that these 
paddle-like organs indicate an acquatic 
habit. They are merely ornamental and 
serve no special purpose. 


The young insects resemble the adults, 
but are smaller and wingless. 


I have not seen the eggs, but judging 
from the habits of allied species, they 
are probably deposited in clusters on the 
twigs and leaves of plants. 


Remedial measures. Sucking insects, 
that draw their nourishment from below 
the surface of the plant, are not amenable 
to treatment by stomach poisons. Any 
such poison sprayed upon the plant re- 
mains on the surface and is not absorbed 
‘by the insect. Even if it were possible 
to poison the sap, the remedy would 
be more harmful than the disease. 


Contact poisons are usually employed 
against sucking insects, but here again we 
are met by the difficulty of applying a 
contact poison sufficiently strong to 
kill such large creatures, without 
seriously injuring the foliage and young 
shoots of the plant. Kerosene Emulsion, 
Vermisapon, MacDougall’s Solution, ete., 
could be used with safety and effect in 
the early stages of the insect, while their 
bodies are comparatively soft and un- 


protected by wing-cases, but the pest is r 


usually not observed until it has arrived 
at the mature hard-shelled stage, 


Under such conditions the only prac- 
ticable remedy is to collect and destroy 
the insects as thoroughly as possible. 
Every female that is killed may prevent 
a brood of perhaps fifty young ones. 
The simplest way to collect them is to 
beat or shake the branches over a sheet. 
This should be done very early in the 
morning or at dusk, when the bugs are 
comparatively sluggish. In the middle 
of the day they are very active and, 
when the branches are disturbed, will 
take wing and fly off to another tree. 
Even then they may be caught in rough 
nets made of mosquito netting or thin 


cloth, or on bamboo winnowing trays — 
smeared with taror some other sticky | 
This last is the method - 


substance. 
commonly employed by the rice culti- 
vators to catch the ‘ Paddy bug.’ 


I have not had an opportunity of 


determining whether these particular’ 


insects are attracted by light. If they 
are so, the crusadecould be continued by 
night, by exposing small lanterns placed 
in basins containing kerosene and water. 


Whatever method is employed should 
be carried out thoroughly and energeti- 
cally, to ensure the destruction of the 
bulk of the brood before the insects have 
desposited their eggs. . 


SGIENTIFIC AGRICULTURE. 


THE PRINCIPLES OF THE CIRCU- 
LATION OF WATER IN TILLED 
SOILS AND THEIR APPLICATION. 


(Les principes de la circulation de leau 
dans les terrains meubles et leurs 
applications).--Verhandlungen der zwe- 
iten Internationalen Agrogeologenkon- 
ferenz, IV, pp. 117-124. Stockholm, 1911.) 


(Bulletin of the Bureau of Agricultural 
Intelligence and of Plant-Diseases, 
3rd Year--Number 38, March, 1912.) 

According to the writer, the water 
contained by a tilled soil can be present 
in the four following conditions : 


1) Capillary Condition.—The water 
fills all the interstices and further, each 
soil particle adheres to its neighbour by 
means of a layer of water which exer- 
cises a capillary attraction. At the 
exact point of capillary saturation, the 
mass of soiland water shows a certain 


cohesion and the water does not per- 


colate. 


2) Intermediate Condition._When — 


through trituration, the conditions are 


altered of a soil completely saturated 
with a quantity of water corresponding ~ : 


to the volume of the spaces between the 


particles, these spaces increase, and the 
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i ges mktor 16 no longer able to fill them. The 


water then retires and the soil particles 


are merely united by smal! drops of 


water; further, the particles are en- 


closed by a film of liquid continuous 


with the drops. But theair circulates 
between the particles and the drops. 


In this condition. certain soils lose 
their plasticity while still retaining a 


certain cohesion. 


38) Pellicular Condition.—When soil is 
continuously worked, it dries rapidly on 
account of the circulation of the air 
through the mass. The dimension of the 
droplets of water which unite the soil 
particles decreases to the point where 
capillary attraction. ceases, and the 
water exists then in the state known to 
physicists as ‘‘ superficial condition ” and 
which we call pellicular, that is to say, 
it forms an invisible covering to the 
particles, but the soil has still a humid 
appearance. In this condition the parti- 
cles adhere to one another as long as the 
film retains a certain thickness, but the 
soil has entirely lost its plastic property. 


4) Apparently Dry Condition.—lIf 
soil is dried still further, there is no 
longer sufficient water to cover the 


particles and produce adherence, for it. 


retires into their microscopic cracks and 
minute cavities; the water content of 
the soil, in such a case, depends upon the 
mineralogical nature of the particles. 


From further remarks of the author, 
it is clear that the soils which plant 
roots reach are generally saturated with 
water in the pellicular state, except in 
the following cases where the imbibition 
is capillary. 

a) Inthe case of the first few centi- 
metres below the surface after fairly 
heavy rain, but this capillary inbibition 
does not however continue, 


b) Inless absorptive strata, such as 
exist ata slight depth. 


-c) Atthe level of the water-contain- 
ing strata, or where these are situated 
little below the surface. 


From this it may be deduced, that it is 
not enough to study; as is usually done, 
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the maximum absorption capacity of the 
soil (capillary condition) but also the 
method of the water circulation in the 
pellicular condition. A plant lives upon 
water and the nutritive substances dis- 
solved in the latter, and thus diminishes 
the thickness of the pellicular layer in 
its immediate neighbourhood asa result 
the water layer spreads out evenly 
between the particles and makes its way 
particularly towards the roots. Gener- 
ally speaking, it may be said that the 
amount ot water and of the nutritive 
substances used by the plant does not 
depend only upon the water content of 
the soil, but also upon the velocity of 
of the circulation in proportion to the 
quantity. The maximum rate of circu- 
lation does not, however, always depend 
upou the maximum of imbibition ; this is 
especially the case in clay soils. 


Every soil can be described by means 
of diagrams giving tke proportion of 
water and the speed of its rise (capillary 
and pellicular). A combination of the 
two diagrams would give the optimum 
degree of imbibition for the develop- 
ment of a plant. 


By this method, a_ rational method of 
irrigation and drainage could be estab- 
lished. 

EXPERIMENTS ON PADDY CULTIV- 
ATION DURING THE YEARS 1909-11, 


(From the Department of Agriculture 
Mysore State Bulletin, No. 2, 1912.) 


Previous to his retirement in 1908, 
Dr. Lehmann, formerly Agricultural 
Chemist to the Government of Mysore, 
planned certain important experiments 
on the cultivation of paddy. Thenature 
of these experiments is briefly described 
by him in his last, or 9th, Annual Raport 
for the year 1907-08, pages 19-21, where 
he also indicates the various numbered 
plots thas are to be used for the different 
experiments, 


These experiments have been carried 
on ever since his retirement and the 


number and character of the results 


obtained now warrant their being pub: 
lished as a bulletin of the Department, ‘ 
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Before recording the results obtained, 
it will be well for us to give a brief 
survey of the nature of the experiments 
and the character of the plots used. 


In his 6th Annual Report for the year 
1904-05, Dr. Lehmann has given a plan 
of the wet area of the Farm and, on the 
accompanying map (Plate Il), the area 
set apart for paddy experiments is 
shown, as is also the way the plots have 
been used for the various experiments 
that have been carried out. As will be 
seen, the area is divided into two ranges, 
Band C. The individual plots contain 
each one-tenth of an acre, the smallest 
amount of land which may he considered 
sufficient for field experiments. The 
plots are fifty links wide and two-hun- 
dred long and are separated from each 
other by permanent bunds three feet 
wide. These bunds have, for primary 
object the prevention of the lateral 
spread of manures in the irrigation 
water. Each range and each plot can be 
irrigated and drained independently of 
the others and this practice is, of course, 
followed in all experiments. 


Previous to beginning the experiments, 
five crops of paddy were grown under as 
similar conditions as possible to test the 
relative fertility of the different. plots. 
In the case of the third crop, practically, 
no grain was produced, a phenomenon 
which has been reported from various 
parts of Mysore in unfavourable seasons 
and the cause for which is, at present, 
not known. The results of the remain- 
ing four crops were used in ascertaining 
the relative fertility of the various plots 
and only those plots which showed the 
greatest amount of uniformity in yield 
were used for immediate experiments. 
The others have since then been kept 
cropped under similar conditions. with 
the result that some more of them show- 
ed sufficient uniformity to be used for 
experimental purposes in 1910. As the 
experiments conducted on these latter 
plots are of great practical interest, the 
results of them are included in the 
present bulletin. The methods of stan: 
daidising the experimental plots have 
already been discussed by Dr, Lehmann 
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in his various reports, so nothing further 
need be said here on that subject. 


The experiments that have, up to the - 
present, been carried out deal with the 
following questions :— 


1. Cultivation experiments dealing 
with deep and shallow ploughing, plough- 
ing the land immediately after harvest 
as against leaving the land unploughed 
till just before transplantation, sowing 
sprouted seeds dry, broad-cast sowing 
and transplantation. ‘ ; 


2. Manurial experiments dealing with 
the use of artificial manures, castor 
poonac and green manures. 


3. Rotational experiments dealing with 
the rotation of paddy with an unirri- 
gated crop. f 


4, Seed selection by means of the so- 
called “salt water method.” 


SUMMARY OF CONCLUSIONS. 


1. With regard to paddy cultivation, 
the view that better results can be 
obtained by ploughing the land immedi- 
ately after harvest than by leaving 
the land in stubble and ploughing in 
puddle immediately before transplanta- 
tion, appears to be erroneous, 


2. Deep ploughing has not yielded 
uniformly better results than shallow 
ploughing in paddy fields and so cannot 
at present be recommended. A large 
body of results of experiments extending 
over several years more will be necessary 
before definite conclusions can be reached 
on this point. 


3. Green manuring can be recom-. 
mended as acheap and efficient method 
of increasing the fertility of paddy 
lands. Where two crops of paddy a year 
are raised it is necessary to sow the 
green manure seed in the paddy some 
one or two weeks before the harvest to 
allow fora sufficient period of growth 
Both sunn hemp aud cow pea can be 
recommended for use as green manures. 


4. Castor cake has not uniformly paid 
for itself as a manure for paddy in the 
experiments described here but a com- 
bination of small quantities of it with 
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green manure would probably prove 
decidedJy profitable. Other and cheaper 
poonacs might be profitably substituted 
for castor, 


5.. Saltpetre is nota profitable manure 
for paddy and has produced no decided 
increase in the yield over unmanured 
plots. It has been uniformly ata great 
loss. 


a 


6. A complete artificial fertiliser com- 
posed of saltpetre, basic slag, potassium 
sulphate while producing a decided in- 
crease in the yield was, owing to tho 
dearness of the manures, used at a great 
loss. 


7. In general it seems fairly clear that 
organic manures rich in nitrogen which 
can be obtained cheaply or ata moderate 
price are the ones to be recommended for 
usein paddy cultivation. Thke results 
obtained by the use of milled fish in 
Madras bear out this statement, The 
use of costly artificial manures which, in 
the minds of many who have a smatter- 
ing of information on agricultural 
subjects, have a special virtue, cannot at 
all be recommended in the light of our 
present experience. The use of bone 
meal as a manure for paddy has been 
shown to be advantageous in other parts 
of India and inJapan and might be tried 
with advantage here especially in con- 
nection with greenmanures. The use of 
lime in small quantities along with green 
manures isalso a question which will 
receive the attention of the Agricultural 
Department in experiments now being 
planned, 


8. The results of the rotation experi- 
ments are not such as to yiald us definite 
information. It seems probable, how- 
ever, that the rotation of paddy witha 
suitable leguminous crop would be pro- 
fitable. 


9. The salt water method of selecting 
paddy seed which is widely practised in 
Japan appears to be a practical method 
for bringing about a decided increase in 
the yield which can be applied at very 
slight expense by any land-holder or 
raiyat io Mysore, 
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SoME RESULTS OF DEMONSTRATIONS OF 
GREENMANURING AND SINGLE 
SEEDLING TRANSPLANTATION 

IN KADUR AND SHIMOGA 
DistTRICTs. 

Asa result of a tour of inspection ir 
the western part of the State during the 
autumn of 1910, it was decided to carry 
out demonstrations of single seedling 
transplantation and green manuring for 
paddy at various centres in the western 
part of Kadur District and the south- 
western part of Shimoga District. Later 
in the spring of 1911, similar work was 
taken up in co-operation with the 
Kadur District Agricultural Association 
in villages in the neighbourhood of 
Chikmayalur. The results are, at the 
time of going to press, only partially 
available but as those which have been 
received are decidedly interesting I have 
thought it desirable to include them 
here. 


SINGLE SEEDLING TRANSPLANTATION. 

The areas that were available for 
single seedling transplantation were 
usually small but, as far as_ possible, 
areas of about one-tenth acre were 
selected. These have, in each case, been 
compared with equal areas near by 
which were transplanted according to 
the local custom. The number of seed- 
lings usually planted together differs 
very greatly in different parts, varying 
from about seven seedlings per bunch at 
Yedahalli to about forty per bunch at 
Agumbe, The reascn usually given for 
planting sucha large number of seedlings 
together is the danger of the seedlings 
being washed away by the heavy mon- 
soon rains. In only one case was this 
difficulty experienced in the single seed- 
ling plots, viz., at Nalur where replant- 
ing had to bedone. It must be remem- 
bered, however, that where one officer 
has to conduct demonstrations of this 
character over a tract over thirty miles 
wide he cannot stop and choose the most 
favourable weather for transplanting in 
any one place. 

The following table gives the results 
of the single seedling transplantations 


as far as they are up to the present 
available ;—~ 
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Single seedling Local transplanta- | increase by former 
Place. Extent of | transplantation. tion. practice, 
each plot. 
Grain and Grain and Grain and| Grain. 
straw. Grain. straw. Grain. straw: 

Sq. ft. 
Lakkavalli 4,968 1,872 472 1,472 462 27 2 
Yedahalli 4,500 1,473 Not 1,287 Not 14 ome 

Threshed Threshed 
Agumbe ... 1,525 228 169 196 148 16 14 
Nabala . 5,325 503 3847 462 317 9 9 
Megarvalli 950 360 264 290 174 24 82 
N alur A 950 400 150 225 B 4 100 
Ajjamkere 2,700 360 257 350 227 3 13 
Tirulebile | 4.648 423 207 306 | 268 7 13 
! 


Au examination of these figures shows 
throughout an increase of crop as a 
result of transplanting single seedlings. 
In two cases, the difference has been 
very large indeed but. as in these cases 
the demonstration plots were very small 
(about 1-50th acre), the figures losea good 
deal of their value. However, in the 
other cases the difference in yield has 
been quite sufficiently marked to show 
clearly the superiority of single seedling 
transplantation and many of the land- 
holders on whose lands these demon- 
strations were carried out have expressed 
their intention of going in for this 
method of planting on a large scale 
during the coming season. 


GREEN MANURING DEMONSTRATIONS, 

The green manuring demonstrations 
werecarried out on a larger scale, an acre 
being sown with the green manure seed 


(Sunn hemp) in all cases where the returns 
are at present available, The plots 
given by the owners for sowing the 


green manure seed were usually very 


poor ones that had little or no manure 
the previous year. In the demonstra- 
tions here recorded, the green manure 
seed was sown almost immediately after 
the paddy harvest in December—January 
and was ploughed in after the early 
spring rains and ploughed in a week or 
so before transplantation. In,the ex- 
treme west of the State, the early spring 


rains are rather uncertain and where 


there has been a delay in sowing the 
green manure crop owing to failure of 
early rains, it is likely to be drowned 


out by the heavy monsoon rains in the | 


first or second week of June. This is 
the reason why the seed was sown soon 
after the harvest of the paddy. 


The Available Results are given in the following table :— 


; Yields on Check 
Period | Extent of | Yields on green- plots under Percentage 
Place variety; of green manured plots local treatment | increase by 
of paddy. |growth|} manured TTT Lan green 
é& check | Grain and Guan Grain and | Grain | manuring 
plots acre straw straw eh ihe 
Acres lbs. lbs. lbs, lbs. | 
Yedahalli . 178 17,416 Not 12,432 Not 40 
T hreshed Threshed 
Agumbe 186 1 7155 a 5,600 a 34 
Nabala 188 if 5,627 3,060 3,376 #3 66 
Megarvalli,..| 188 1 10,685 , | 8,975 9,780 3,620 ) 
Tirulebile ...| 191 | 1 4,823 2,327 . 3,564. Not 3D), ee 
Threshed ‘ita 
re aT ia a eae ar 


Percentage of = = 


q 
; 
RK, 
\ 
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It will be noticed that yield of grain 
for only a part of the plots is given. 
This is because, at the time of going to 
press, threshing has not been completed 
and the yield for the other plots is, 
therefore, not yet available. 


A word of explanation with regard to 
the manuring of the check plots in this 
series of demonstrations is necessary. 
These check plots were not ones that re- 
ceived no manure whatever but ones 
which received cattle manure at the 
rate of 8 to 12 cart-loads per acre. So 
the results of the application of green 
manure are even greater than are in- 
dicated by the figures. The fact must 
be emphasized that it is only in very 
rare cases that a landholder or raiyat 
has or is able to obtain sufficient 
cattle manure to manure all his paddy 
land in any one year and it is, in tact, a 
usual custom to apply the cattle manure 
to one-third or one-half the area to be 
planted in paddy and then the following 
year or years to manure that part which 
was not manured the year before. In 
this way, the land receives an appli- 
cation of manure once every two or 
three years. Thus we see that, even if 
the green manure produced no greater 
effect than the cattle manure, still its 
use would be of great value for, by 
means of it, agriculturists are enabled 
to manure all their land every year and 
thus can keep it at a high state of fertil- 
ity. Probably the best plan would be 
to apply the cattle manure at the rate 
of about fifteen cart-loads per acre to as 
much land as can be treated with the 
stock availadle and to sow a green 
manure crop on the remaining paddy 
land. ln order to preserve a green crop 
from the depredation of wild beasts, 
which are, of course, more numerous in 
the western part of the State, it is neces- 
sary to put a fence around it and the 
plan suggested above would reduce the 
eost of fencing in any one year to the 
lowest amount possible. The cost of 
fencing has been variously estimated at 
from Rs. 3 to Rs. 5 per acre. The latter 


‘figure is certainly too high and it must 
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also be remembered that when once 
fencing materials have been gathered 
they can be kept and used year after 
year. Even with the cost of fencing at 
Rs. 5 per acre I feel certain that the 
growing of a green manure crop would 
pay. It is possible, however, that it 
would pay better in those parts where 
danger of damage by wild beasts is great, 
to sow an inedible leguminous weed like 
Crotolaria striata even though it does 
not add as much nitrogen to the soil. 
Tests to settle this point will be carried 
out during the coming season. 


The results of this demonstration work 
must be considered as very satisfactory, 
both as regards green manuring and 
single seedling transplantation. The re- 
sults from the remaining plots in villages 
near Chikmagalur, where the harvest 
has not yet been completed, promise to 
be equally satisfactory. This extremely 
important work will be continued and 
extended just as rapidly as the staff 
available for the proposes will admit 
and efforts are being made to enlist the 
co-operation of Agricultural Associations 
and iodividual landholders to as great 
an extent as possible. 


A still more striking example of the 
beneficial effects of green manure for 
paddy is given by some results just 
obtained on the Farm. In the case of 
two very uniform plots on which paddy 
is being grownin rotation with sugar 
cane, one plot was sown with cow pea 
as agreen manure while the other was 
left unmanured. The green cuttings of 
cow pea amounted to 10,900 lbs. per acre 
and the resulting yield of paddy was 
at the rate of 2,830 lbs. of grain per acre. 
On the unmanuced piot, the yield paddy 
was only 1,320 lbs. of grain per acre, so in 
this case the sowing and ploughing in 
of a green manure crop has more than 
doubled the yield of paddy. In this case, 
of course, only one crop of paddy was 
taken from the land in a year, so that 
the green manure crop had a very much 
better opportunity to grow than was 
the case with the experiments mention- 
ed in the body of this bulletin. 
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MISCELLANEOUS. 


PERADENIYA EXPERIMENT 
STATION. 


MINUTES of a meeting of the Com- 
mittee of Agricultural Experiments held 
at the Experiment Station, Peradeniya, 
on 9th May, 1912. 


Present :—The Acting Director, R. B. 
Gardens, the Hon’ble Mr. EK. Rosling, 
Messrs. W.N. Tisdall, H. A. Beacherott, 
M. Kelway Bamber, and the Govern- 
ment Entomologist (Ag. Secretary). 


1. Read minutes of previous meeting, 


2. -Read 
Report. 


and discussed Progress 


3. Resolved to collect and grow as 
many species of Indigofera as can be 
obtained. 


4, The Acting Director exhibited and 
explained a map and diagram relating 
to the crop on the cacao plots from 
1903-11. 


5. The Acting Director explained and 
discussed the results of tapping experi- 
ments recorded in the last Progress 


Report. 
6. Mr. Tisdall submitted notes on 
comparative methods of tapping at 


different intervals. 


7. Resolved that epecies of all plants 
cultivated on the Experiment Station be 
preserved and that duplicates of the 
same be deposited in the herbarium of 
the R. B. Gardens, Peradeniya. 


E. ERNEST GREEN. 
Acting Secretary, Comm. Agr. Hxp: 


EXPERIMENT STATION, PERADENIYA. 


PROGRESS REPORT. 
MARCH 7TH TO MAy 9TH, 1912. 


MANAGEMENT.—Mr. J. A. Holmes 
severed his connection with the Experi- 
ment Station on March 19th. I have 
proposed to Government that Mr. H. A. 
Deutrom should act temporarily as 
Superintendent, but have not yet re- 
ceived any instructions in the matter. 


r : 

TkA.—The dadaps on plot 1:9 were 

pruned and mulched on 7th May. The 
weight of green material was 1,972 lbs. 


The recent prolonged drought inter- 
fered with flush. There has been con- 
siderable improvement since the advent 
of rain in April. 

Plots 146-150, which were tipped in 
March, yielded an average of 327 lbs. of 
green leaf peracre in April. The remain- 
ing plots averaged 464 lbs. per acre. 


The jungle bordering the tea plots has 
been cut back for a distance of about 
10 feet. 4 


Weeds have recently been troublesome 
on account of the wet weather, and 
labour has not been available for dealing 
with them effectively, 


CacAo.—Dadap stumps have been 
planted inmost of the experimental plots 
with a view to replacing the old trees 
which it is proposed | gradually to 
remove. 

One round of canker work was accom- 
plished. Canker has been unusually bad 
of late, and the cost of such a round has 
increased to Rs. 2.98 per acre. 


The young cacao plots have been 
manured according to the programme 
authorised at the last meeting. It has 
been found necessary to separate the 
plots by longitudinal drains with catch 
pits. Dadaps have been supplied where 
necessary. 


The dadaps in the young cacao plots— 


63-67. have bean pruned, the yields for 
the four plots being as follows :— 
Plot 63> 208 Ibs 
» 64 ins As 64 ,, 
» 69 485 ,, 
» 66 208 ,, 


HEVEA RousBBER.—The majority of the 
trees are now in full foliage, and many 
of them are fruiting. 

Tapping is being carried out on ae 
79, 80, 82 and 87. . 
A statement is givenof the results for 
January, February and March from the, 

experiments hegun this year. 


(Jowm, oR, rey 
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Plants © derived. from seeds specially 
selected at Heneratgoda mainly froma 
single tree which yielded 240 lbs. of dry 
rubber in three years, have been planted 
out on plots 14and 15 at a distance of 
20 x 20 feet. Members may be interested 
to know that the same tree yielded 17 lbs. 
of dry rubber in February. This is 


date, although the yield for April is 
Wal expected to be still greater. 


The Castilloa, Ceara and other Manihot 
rubbers are not being »tapped. 


GREEN MANURES.—New plots. of 
, Cajanus indicus, Tephrosia purpurea, 
: Indigofera anil, I. hirsuta, Soy beans and 
Crotalaria incana have been established, 


Piots of 1/100 acre recently cut have 
yielded as follows :— 


Leueaena glauca No.1 .., 156 lbs, 
@ do Ge aces. GOs gia 
" Tephrosia candida S191 4% 


MaizE.—Seed of Hickory King has been 
selected from the last crop and will 
shortly be planted. It is proposed tc try 
ear-row selection on an acre of ground. 


A tenth of an acre has been sown with 
various crosses. 


Pappy.—The main crop is ready for 
harvesting and is suffering from the wet 


NEW RUBBER 
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believed to constitute a recurd up to. 
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weather. Thelateness of the crop is due 
to the difficulty of obtaining Sinhalese 
labour at the proper season. 


Plots sown with specially selected seed 
have been harvested with the following 
results :— 


Plot 


Yield per 
sq. foot 22 19 30 25 22 21 15 31.17 11 


The last 4 plots were small. 


Plot 3 from the best plant of the pre- 
vious generation yielded at the rate of 
60 bushels par acre though planted at 
12’ x12’, adistance which has been shown 
to be too great for the maximum yield, 
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MISCELLANEOUS.—The yams obtained 
from Messrs. J. P. Abraham & Bros., 
Heneratgoda, which were planted out 
in November, have just sprouted after 
a lapse of five months. 


The ginger has been an entire failure. 


Four varieties of sugar cane have been 
planted out in plot17 at a distance of 
6 feet apart. 


The present village labour turn out 
is 80 to 40 per cent. short, due largely to 
its being the harvesting season. 


The fruit plots are doing well, 


82 C. Single V cuts started June 1911, alternate days 2915 
87 A. Northway serrated knife; alternate days 
87 B. Quarters daily < elite et months... 


87 C. Full herring bone do do 
87 D. do do do alternate days 
87 EK, Quarters; alternate days 


Full herring bone. Total for 3 aie ot 11‘101 grammes.. 


R. H. LOCK. 
EXPERIMENTS. 
Average 
Total Rubber. per Tree, 


Jan. Feb. Mar. Jan. Feb. Mar. 


1720 2040. 738 . 48° 51 
. 1265 975 865 506 389 34:6 
... 3480 2634 1389°2 1053 
sel IO” ~..4 4) 2067, 126°8)" 22. A06'7, 
-- 1850 1785 1739 74 694 695 
« 1720 1505 1585 68°38 60:2 61:4 


. 24'4 lbs. from 50 trees. 


Quarters do 10°874 do .. 23°9 ,, from 50 trees. 
Alternate days ; average per month 1681 do 
Daily ; alternate months do 1490 do 

SUGGESTIONS. 


Tapping 6 cuts 
3 cuts 
2 cuts 
1 cut 
68 


1 foot apart once a week 

2 feet apart twice a week and once a week. 
3 feet apart thrice a week. 

six times a week. 
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CEYLON AGRICULTURAL SOCIETY. 


MINUTES OF BOARD MEETING, MAY 9TH. 

Minutes of a meeting of the Board of 
Agriculture, held at the Council Cham- 
ber at 12 noon on Thursday the 9th 
May 1912. 


His Excellency the Governor presided, 


There were also present :—The Hon’ble 
Sir Hugh Clifford, Sir Solomcn Dias 
Bandaranaike, the Hon’ble Mr. Bernard 
Senior, the Hon’ble Mr, P. Arunachalam, 
the Hon’ble Mr. Hector Van Cuylenburg, 
Messrs. J. Harward, EK, B. Denham, 
R. S. Templeton, W. A. de Silva and 
C, Drieberg (Secretary). 


The minutes of the previous meeting 
held on the 8th March, 1912, were read 
and confirmed. 


Sir Solomon Bandaranaike moved and 
Mr. Templeton seconded the adoption 
of the Progress Report, which was duly 
adopted. 


Statements of Expenditure for March 
and April were tabled. 


Reports on the Nuwara Eliya Show 
were also tabled. 


On the motion of the Hon’ble Mr. Van 
Cuylenburg, seconded by Sir Solomon 
Bandaranaike, the following resolution 
was unanimously adopted :—“‘That this 
Society vote a sum of Rs. 15,000 towards 
the general cost of the All-Ceylon 
Exhibition, to serve as a guarantee 
fund.” 


Mr. W. A. de Silva moved and Mr. 
Denham seconded the following resolu- 
tion, which was also unanimously 
passed :—‘‘ That this Society vote a sum 
of Rs. 2,500 towards the cost of a Seed 
Store (for distribution of seed), Model 
School Garden, Silk-house and Apiary at 
the All-Ceylon Exhibition.” 


In the unavoidable absence of the 
writer, Mr. Fred. Lewis, the Secretary 
read his paper entitled ‘‘ Chenas.” 


C. DRIEBERG, 
Secretary, C.A.S. 


CEYLON AGRICULTURAL SOCIETY. 


PrRoGRESS RepPorRT LIX. 


mM embership, 


Since the meeting of the Board held 
ou March 7 last, the following have join- © 


ed the Society as members ;—The Hon. 
Mr. P. Ramanathan, the Hon. Mr. J, N. 
Tisseverasinghe, Messrs. 
mond Hay, R. P. P. Weerasuriya, S. 
Weerakkody, EK. Buultjens, St. John 
Jonklaas, Ong Gyork Lin, A. J. Kellow, 
J. Homer Vanniasingham, Paul Peiris, 
and K. Kantapodi., 


His Excellency the Governor has been 
pleased to appoint Mr. Edgar Turner to 
be a Vice-President, in succession to Sir 


W, Duff Gibbon, who has left the Island 


Inspection Work. 


The Secretary toured in the Matara 
District (Morawak and Weligam korales, 
Gangaboda and Kandapoda pattus), 
visited Bandaragama and Nuwara Hliya, 
and addressed meetings convened at 
Marambe, Telijjawila, and Galapitimada. 


The itinerary of Mr. N. Wickrema- 
ratne, Agricultural Instructor, Galle, in- 


cluded Hambantota, Tissa, Kamburu- ; 


pitiya, Marambe, Hapugala, Deniyaya, 
Pallegama, Walasmulla, Kirama, Katu- 
wana, Tangalla, Hikkaduwa, Ambalan- 
goda, Baddegama, Nagoda, and Akmi- 
mana. Pa 


Mr. L. A. D. Silva, Agricultural In- 
tructor, Ratnapura, visited Marapona, 
Weralupe, Puswella, Kuruwita, and 
Eratna, and put in a week’s work in the 
Kalutara District, 


Mr. S. Chelliah, Agricultural Instruc- 


tor, Jaffna, has been busy in the Eastern — 


Provinee initiating work on new lines 
for the guidance of Mr. Sathasivam, the 
Instructor stationed at Batticaloa, whose 
time has been taken up with the experi- 
mental garden at Tampiluvil and the 
cotton plantation at Samanturai. 


Mr. W. Molegode, Agricultural Ins- 


tructor, Central Province, reports that ~— 


the average of the maha crops was 


poorer than usual, probably due to the 
heavy rains during December, when the 


H. M. Drum- | 
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‘in certain parts 


. gamuwa, 


thence to Colombo. Another 


maha crop was blossoming. No damage 


was done by paddy flies. Rats appeared 


Dumbara, but did not do much harm, 


‘Mr. Molegode covered over 250 miles by 


road and about 225 by train during 
March, and his itinerary included 
Galagedara, Nugewela, Weuda, Pilessa, 
Matale, Madipola, Alutgama, Poraka- 
ragama, Madawela, Palapathwela, Tel- 


’ deniya, Udispattu, and Urugala. 


Mr. A. Madanayake, Agricultural Ins- 
tructor, Kurunegala, visited Danda- 
Pannala, Makandura, Kan- 
kaniyamulla, Hettipola, Nikaweratiya, 


- Diullegoda, Palalla, Polpitigama, Amban- 


pola, Wariyapola, Mannekulama, and 
Dambeliyadda. 


Mr. P. B. M. Bandaranayake, Agricul- 


_ tural Instructor, Hambantota, has been 


chiefly occupied in the large paddy area 
at Tissa. 


Mr. Jayasuriya, Agricultural Ins- 
tructor, Kegalla, is devcting his time to 
the gardens at Dedigama, Undugoda, 
Pindeniya, and Kegalla. 


Mr.M,.J. A. Karunanayake, Agricul- 
tural Instructor, Colombo, has been in 
charge of the Seed Store since his tour in 
the North-Central Province, which in- 
cluded the Nuwaragam palata, Kalagam 
palata, and Tamankaduwa _ District. 
He reports that gingelly (sesamum) is 
eultivated to a considerable extert at 
certain centres—e.g., Kekirawa—and 
that the oil finds its way to Matale and 
product 
thatis carried outside the Province is 
tobacco, for which the Tamankaduwa 
District appears to be specially suitable. 


At present cultivation is practically in 


the hands of people from the low- 
country. Though coconuts do _ well 
under the bunds of tanks, the area culti- 
vated is small, and capable of extension, 
The protection of the young palms 
from wild animals is, however, a serious 
difficulty. At  Polonnaruwa much 
damage is being caused by porcupine. 
The area under paddy is very limited 
considering the large stretches of 
suitable land, This is particularly so in 
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of Harispattu and | 


ing with bone meal was 
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Tamankaduwa, where the irrigable area 
is very great. The reasons for this state 
of stagnation are said tobe the meagre 
population, the want of cattle, and the 
contentment of the villager with the 
conditions of chena cultivation, which 
provides him with practically all 
his necessaries—kurakkan, vegetables, 
chillies, &c. To these should be added 
the apathy and poverty of the people, 
attributable to a great extent to the 
malarious character of the climate. 
The inability of the cultivator to adapt 
himself to the rules and regulations laid 
down by the Irrigation Department 
often results in his missing a season, 
owing to his not being ready to begin 
the preparation of his fields when water 
is issued for cultivation. Only a frac- 
tion of the immense area available under 
Minneriya tank has yet been taken up. 
The restoration of Topawewa tank is 
looked forward to as likely to be of great 
practical utility. It is gratifying to 
hear of five or six enterprising indivi! 
duals who are making a determined 
effort to carry on paddy cultivation on 
up-to-date lines, and this pioneer work is 
deserving of success, 


Paddy (Rice). 


The Ratemahatmaya of Beligal korale 
(Mr. L. B. Nugawela) reports that of the 
Rascadam paddy sown by him last 
maha, part was unfortunately damaged 
by the December floods, but the remain- 
der yielded a very satisfactory crop. 
The village cultivators are satisfied that 
Rascadam is a variety that should do 
well in the district. The seed was pro- 
cured through the Society from the 
Madras Agricultural Department. The 
field on which transplanting and manur- 
tried gave 
excellent results, and that in spite af the 
drought that prevailed early in the year. 
No other field in the neighbourhood gave 
a similar yield. In fact, on other fields 
there was not more than half the usual 
crop, while the field in question yielded 
two amunams (10 bushels) more than it 
previously did, and furnished a valuable 
object lesson to the cultivators, 
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Mr. W. Molegoda, Agricultural Instruc- 
tor, forwards the following details of 
an experiment in transplanting paddy :— 
‘‘Four fields, each of one pela sowing 
extent, or about half an acre each, were 
transplanted as follows :— 
1st pela, the distance of transplanting was 6in. by 6 in, 
2nd do do do Qin, by 9in. 
3rd do do do 9in. by 12 in. 

The fourth pela was transplanted in 
the ordinary methods, that is, at dis- 
tances varying from 3 to 5 in., in bunches 
of three or four plants ina hole, but in 
the other three plots individual plants 


were put. The yields were as follows :— 
B..L. aMy 
Ist plot yielded 24 2 1 
2nd plot yielded ol -0, 2 
3rd plot yielded 20 5.0 
4th plot yielded Pashen th: (0) 


There was scarcely any difference ob- 
servable in the growth of plants in 1, 2, 
and 3, but in plot 4 the plants were not 
as robust as in the others. The cost of 
transplanting was Rs. 2°50 per plot. 
Though unfortunately no exact record 
of the grain sown was kept, there was 
a decided saving of seeds by planting 
individual plants. The usual return ob- 
tainable from the above four pelas when 
transplanted in the ordinary way is 
between 115 and 120 bushels, but as in 
the last maha season even the very best 
fields in the district did not give the 
usual return, I am well satisfied with 
the results obtained by transplanting: 


Mr. L. A D. Silva, Agricultural {[nstruc- 
tor, Ratnapura District who was on 
special duty in the Rayigam korale, 
ploughed a number of fields with the 
‘“Meston” and ‘‘Goiya” ploughs at 
Rayigama, Wedagama, Wewita, Kalu- 
pane, and Talagala, Hach field has an 
adjoining field prepared in the usual 
way by means of the native plough. The 
arrangements for this experiment were 
made by Mr. J. A. Wirasinghe, Mudali- 
yar of Rayigam korale, who will report 
results after the harvest. 


Mr. M. A. Jayasinghe, Inquirer into 
Crimes, Nagoda, reports having raised 
the yield of a field from 150 to 250 bags 
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of paddy by using 8ewt. of a manure 

mixture made up of castor cake, bone 
dust, and kainit. A bag is equal to 12 

kurunies (13 bushel). The sowing extent 

of the field is 20 bags. The manure was: 

applied ten days befcre sowing. 


In this connection the conclusions 
arrived at by Dr. Coleman, of the 


Mysore Department of Agriculture, are 


worthy of attention. Hefound as the. 
result of his trials, that saltpetre is not 
a profitable manure for the paddy, that 
a complete fertilizer (consisting of salt- 
petre, basic slag. and sulphate of potash) 
is unsuitable for the same reason; that 
castor cake, or preferably some other 
cheap poonac manure, particularly if 
used in moderate doses in combination 


» oh 
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with green manure, is more likely to - 


prove profitable; that cheap organic 
manures rich in nitrogen (such as milled 
fish) are to be recommended; that bone 
meal, particularly with green manure, 
may be employed with advantage; that 
green manuring is the cheapest and most 
efficient means of increasing the fertility 
of paddy land, and of green manure 
crops, Sunn Hemp (Crotalaria juncea= 
S. hana) and Cowpea (Vigna catiang=S. 
gas-mé or li-mé) are to be preferred. 


Cotton. 


The following are Messrs. Freudenberg 
& Co,’s reports of outturn of lint and 
seed from the cotton grown at Kalal- 
gamuwa_ KExperimental Garden :—Sea 
Island, 1: 2; Abassi, 1: 1:86; Black 
Rattler (No. 1), 1: 1:93; Black Rattler 
(No. 2), 1: 1:85. The cotton is being con- 
signed to Liverpool. 

Mr. C, K. Sathasivam, Agricultural 
Instructor, Eastern Province, 
well of the cotton experiment at Saman- 
turai, where 10 acres of Crown land were” 
made available. The land has been 
apportioned among five cultivators, who 
hold 2 acres each, one cultivated with © 
cotton and the other with chena grains. 

Cotton is being grown in some of the 
villages near Balalla garden, from where ~ 
seeds have been obtained. The Agricul: 


tural Instructor in charge is having the- i) 


seed cotton eollecton for despatch to 
Colombo, 


reports - 
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On the suggestion of the Govern- 
ment Agent, North-Western Province, 
arrangements are being made to starta 
cotton garden at Hettipola, tobe planted 
during the next north-east monsoon 
rains. 


The price of cotton is just at present 
down owing to the large American out- 
put, but this depressigai is not likely to 
last long. 

Messrs. Freudenberg & Co. are arran- 
ging to havea especial cotton exhibit at 
the All-Ceylon Exhibition in July next, 
and will probably demonstrate the gin- 
ning of both spinning cotton and kapok. 

Fruit Cultivation, 
Avery large consignment of grafted 


fruit plants for May planting is expected 


almost immediately. The demand for 
plants of good varieties even among 
members (who have the advantage of 


getting them at cost price) does not 


appear to have been yet met, and orders 
still continue to come in. So far good 
reports have been received of the diff- 
erent kinds of imported mangoes, but 
the fruiting of the oranges would appear 
to be delayed. The grapes that have 
fruited are not sosweet as they might 
be, and this fact has been impressed 
upon the nurserymen from whom plants 
are obtained... The sapodilla or sapota 
grafts have come into. fruit in various 
places, and have proved tobe of good 
flavour. The advantage of securing 
fruit from this slow-developing tree 
within three or four yearsis a very 
decided one, 


The plants of the seedless pumelo 
received from Siam have all been distri- 
buted. Mr. D. J. Blazé, of Ipoh, Perak, 


‘kindly sent the Secretary a specimen 


of whatis considered the best variety 
of pumelo in the Straits Settlements, 
believed to have been introduced from 
Java. The fruit which arrived in good 
condition, was found to be sweet almost 
to a fault and contained only two seeds, 
which do not appear to be fertile. Mr. 
Blazé has been written to as to the 
possibility of securing plants. 


Mr, N. Wickremaratne, Agricultural 
Instructor, in a report dated March 


sit 
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22, states that on the suggestion of 
Mr, Conroy, late Assistant Government 
Agent, Kegalla, he took steps to plant 
up all the circuit bungalows in the 
Kegalla District with fruit trees. A 
consignment of grafted and seedling 
plants, consisting of mango, orange, 
rambutan, sapodilla, nam-nam, durian, 
pomegranate, and custard apple, was 
secured through the Agricultural So- 
ciety. These were distributed among 
the circuit bungalows at’ Dedigama, 
Pinnewela, Pindeniya, and Undugoda, 
and some were planted in the Kegalla 
garden. Another consignment to replace 
the failures is expected in May. These 
gardens will in time be centres for the 
distribution of plants and seeds, as the 
circuit bungalows are associated with 
the Village Tribunals, to which so many 
people flock. Fruit nurseries are being 
laid down in the Kegalla garden, and 
similar nurseries will be established in 
connection with the other gardens. Al- 
ready a number of residents in the 
district are taking up fruit cultivation, 
now that they know where to get the 
plants they want. 


Pests and Diseases. 

The paddy fly (Leptocorisa linearis) 
did serious damage to the crop in the 
Hambantota District during the early 
part of April. On receipt of a telegram 
from Mr. Harry Jayawardane, Mudaliyar 
of Giruwa Pattu West, Mr. N. Wickrem- 
aratne, Agricultural Instructor, was 
directed to proceed to thespot. Leafleta 
in the vernacular, containing instruc- 
tions how to deal with the pest, were 
freely distributed, and Lefroy’s bag for 
capturing the fly was used wherever 
practicable. The Instructor t1eports 
that itis usual for the fly to make its 
appearance between February and May, 
but its occurrence in such large numbers 
is attributable to irregular sowing, re- 
sulting in the fields blossoming success- 
ively instead of simultaneously, and so 
allowing the fly to migrate from field to 
field. The pest attacks the ears at a 
particular stage, that is, just when the 
grain is setting, so that once the seed 
gets past this stage and hardens it is 
practically safe. Lefroy’s bag has been 
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used with good effect in South-India, 
where the Secretary with Mr. Wickrem- 
aratne saw it worked, and atrial of it 
made in the North-Central Province 
gave satisfactory results. 


Specimens of grape leaves and insects 
found to be destroying them in the 
Bandaragama experiment garden were 
submitted to the Government Ento- 
mologists who reported as follows :— 
“The insect consisted of a few 
membracids, a small hymenopteron, 
and two chrysomelid beetles. It is the 
latter that are responsible for the 
damage to the vine leaves. The 
chrysomelids are nearly all destructive 
pests, and have the habit of riddling 
leaves in this manner. Spraying with 
arsenic will kill the beetles; but as there 
are objections to the employment of 
mineral poisons, it would be more con- 
venient to use a deterrent, such as Bor- 
deaux mixture. This will not kill the 
insect, but will render the foliage unpala- 
table, which is all you want.” 


Mr, Green, reporting on specimens of 
of insects submitted to him by Mr. A. 
Madanayake, Agricultural Instructor, 
North-Western Prevince, as found on 
cotton plants at Balalla experimental 
garden, writes: ‘‘ The insect is the com- 
mon ‘red cotton stainer’ (Dysdereus cin- 
gulatus). The best course is to collect 
and destroy the insect by hand. This 
may be done by a winnowing tray and a 
small tin containing kerosine. The tray 
is held under the plants, which are then 
tapped or shaken. The insects fall into 
the tray and are dropped into the tin of 
oil. Any insecticide strong enough to 
kill the insect would be ivjurious to the 
plant. If the lint is infested by the 
insects, they may be driven off by expo- 
sure to the sun.” 


Investigations and Reports. 

In his despatch No. 70 dated February 
20, the Right Hon. the Secretary of 
State forwarded to His Excellency the 
Governor the following report from 
Professor Dunstan, Director of the Im- 
perial Institute :— 


“The consignment of margosa_ seed, 
which is the subject of this report, was 
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forwarded to the Imperial Institute by 


the Secretary of the Ceylon Agricultural — 
Society, and is referred to in his letters 
No. 512 dated February 27, 1911, and No. 
2,614 dated September 30, 1911. The seed 
was forwarded at the request of the 


Imperial Institute in order that its com- 


mercial value might be ascertained. 
i x as 


‘‘The consignment weighed about 3. 


ewt., and consisted of unshelled seeds, 
each composed of a thin woody shell and 
a single soft oily kernel. The seeds were 
in very good condition on arrival at the 
Imperial Institute, and showed no signs 
of mouldiness or ‘ heating.’ The kernels 
were yellow internally, and had the 
odour of garlic, which is characteristic 
of margosa kernels. 


<y 


‘“‘The consignment was forwarded to — 


alarge firm of soap makers, who had 
expressed a wish to carry out technical 
trials with margosa seed. After making 
a detailed examination of the seed the 
firm furnished the following report :— 


The seeds consisted of shell 54:2 per 
cent. and kernel 45'8 per cent. The 
kernels were found to have the following 
composition :— 


Per Cent. 
Fat 59°25* 
Moisture 4:65 — 
Proteins Fh 20°53 
pacar ives iG 9:10 
Ash i 3°44 
Woody fibre .. 3°03, 


* Equivalent to a yield of about 31 per 
cent. on the whole seeds, 


The fat was of soft consistence. When 
extracted by a sclvent from the kernels 
it was yellowish in colour, but when. 
obtained by crushing the entire seed it 
was dark greenish-brown. The fat 
obtained by the latter method was 
found to have the following constants :— 


Per Cent. 
Saponification value .. 193'90 — 
Free fatty acids, expressed Di, 


as Oleic acid | was 5'37 
Unsaponifiable matter . 0°34 
Glycerine oy) 9°61 


7 i 


\ 
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The fatty acids were examined, with 
the following results :— 


Per Cent. 
Specific gravity 0°8569 
Iodine value, per cent. 66°70 
Titer test 40°80°C. 


The crude expressed fat furnished a 


-soap of inferior yellowish-brown colour. 


After refining the fat was lighter in 
colour, and gave a fair, dull, greenish- 
yellow soap. The colour of the fat and 
ot the soap made from it are, however, 
very poor. 


“The manufacturers stated that the 
smell of garlic given off by the seeds was 
almost intolerable when they were 
heated before being crushed, and would 
render it quite impossible to express the 
fat from these seeds on a large scacle in 
any oil mill situated ina town. They 
added that the oil on account of its 
odour would command only a relatively 
low price, unless the smell could be re- 
moved by treatment with superheated 
steam or otherwise. 


**Tt will be seen from the above results 
that the fat expressed from _ these 
margosa seeds from Ceylon was of poor 
quality for soap making purposes, chiefly 
on account of its dark colour and very 
unpleasant odour. <A further examin- 
ation of the fat is being made} at the 
Imperial Institute to ascertain whether 
the odour can be removed by any simple 
process; but taking into consideration 
the fact that some such treatment would 
always be necessary, and that only a 
small quantity of seed appears to be 
available, it seems unlikely that a market 
can be found in Europe for margosa seed 
from Ceylon.” 


Professor Dunstan, writing to His 
Excellency the Governor under date 
February 16, considers that there are 
good prospects for an export trade in 
mee kernels (Sassia longifolia). He 
points out that Indian mowra kernels 
(Bassis latifolia) realize £11 per ton in 


_ the United Kingdom, and mee kernels 


being richer in oil should fetch £1 to £2 
in excess of,this price. Two hundred- 
weights of the kernels have been des- 
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patched to the Imperial Institute for 
technical trials, which are now in 
progress. 


Coconut Cultivation. 

Considering the important position to 
which the coconut industry has attained 
itis a matter for regret that there are 
still so many cultivators who cannot 
see the advantages of a better system of 
cultivation. With a view to improving, 
or at least attempting to improve, the 
scandalously neglected coconut gardens 
to be found in the villages, the Secret-— 


~ary has issued a leaflet in the vernacular, 


entitled ‘‘ Hints to the Village Coconut 
Cultivator,” in which the advantages to 
be gained by greater attention of the 
trees are set forth, and how chis may 
be done is explained. Copies are available 
for free distribution. The following is 
the English text :— 


One of the commonest mistakes in 
coconut cultivation is too close planting, 
You must not suppose that by putting 
as many plants as possible on an acre 
you will increase their produce. Plants 
want light and~air, which they do 
not get when closely planted. Again, 
the roots require a certain ground space 
for their proper development, and trom 
which to obtain their food. To restrict 
this area means to reduce the food 
supply. The usual distance for planting 
coconut is 25 ft. by 25 ft., which gives 
about 70 trees per acre; but in native 
gardens they are allowed to grow much 
closer together, so that from 80 to 100 
trees are not uncommonly found on one 
acre. Even 25 ft. by 25 ft. is now con- 
sidered to be too close, and for the best 
results 30 ft. by 30 ft. is reckoned the 
proper distance ; this gives 48 trees per 
acre. A small number of well cultivated 
trees will give a better yield than a large 
number of trees crowded together on 
the same area. 


It is of great importance to select good 
seed for planting in your nurseries. By 
taking a little trouble in this matter you 
will gain much. Remember that the 
seed nut contains the germ of the future 
tree, and that if your seed nuts are not 
good, you cannot expect to have robust 
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and prolific tress. The difference in the 
cost of a good and’ bad seed nut is only 
a few cents, and it is better to incur the 
extra cost than to later on lose a great 
deal by the cultivation of inferior trees. 
Consider that thé seed nuts you plant 
are to produce trees that are intended 
to serve you and your descendants for 
from sixty to eighty years, and do not 
grudge the extra expense of getting good 
nuts for planting. 


Another common mistake is not plant- 
ing the seedlings sufficiently deep. <A 
hole not less than 3 ft. cube should be 
provided for each plant and the nut 
of the seedling should be from 6 to 12 in. 
below the surface, according as the soil 
is heavy or light. Put only good surface 
soil into the hole when planting, 


It is a great advantage to have the 
land clean from the beginning, since the 
trees come to maturity much sooner, the 
cost of maintenance is reduced, and 
facilities are provided for proper tillage 
and for dealing with pests of all kinds. 
If it is necessary to allow grass to come 
up on the land for cattle pasture, leave 
a circle of at least 6 ft. radius around 
each tree free from all vegetation, and 
always keep this area in good tilth. 


In manuring a tree(whatever may be the 
manure) do not pile it round the trunk. 
The feeding roots are not to be found 
there. Therefore, in applying manure 
leave a space ot at least 3 ft. radius from 
the trunk and apply the manurein the 
outer space of 38 ft. width. Before 
manuring the surface soil in this area 
should be scraped away till the rootlets 
are seen, then the ground should be 
loosened by means of a fork, and the 
manure spread and covered up with the 
surface soil previously removed. If only 
cattle manure is to be used, 12 or 15 
baskets per tree should be given, but 
this is seldom possible. By reducing the 
cattle manure to 5 or 6 baskets and ad- 
ding 4 1b. bone meal, 2 1b. crushed bone, 
4lb. crushed fish, and 4 lb. kainit, good 
results will follow. This manuring should 
be done every other year, and it is advis- 
able to dig or plough up the soil every 
alternatie year and apply lime at 
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the rate of 5 or 6 Ib. per tree. 


ring, and may be reckoned upon to 
repay the cost of manure, provided it is 


carefully applied and proper tillage 


practised. Manure without tillage is 
almost useless. Advantage should be 
taken of the beneficial action of legu- 
minous plants (such as pila, hana, &c.), 
either to grow them between the rows 
of palms (which could be done betore 
the trees completely shade the ground), 
or collect the green stuff from outside 


and apply it to the land. By tillageand 


manure on the lines indicated it should 
be possible to raise the yield per tree 
from 15 or 20 nuts to 45 or 60 nuts per 
annum. 


To assist the coconut palm to_ with- 


stand drought, keep the surface soil all 


over the land, or at least round the tree, 


constantly stirred so as to break up the 
passages by which water is drawn up to 
the surface and carried away as vapour. 
Another good practice is to mulch round 
the trees with any kind of decaying 
matter, and in this way protect the 
ground from the desiccating action of 
the sun. 
Mrscellaneous. 


The cultivation of sugar cane for sugar 


production, for some years confined to — 


the Galle District, is now entirely a 
native industry, whichthe Agricultural 
Instructor of the Province reports’ is 
protitable under the conditions it is 
conducted. He furnishes the following 
details. 
does not exceed Rs. 40 to Rs. 45; the 
yield at the first cutting is about 20) ewt. 
crude sugar and 40 gallons of treacle, the 
market valueof which would be about 
Rs. 210. The cultivator delivers his 
canes at the nearest mill and géts two- 
thirds of the output of sugar. It is 
suggested that a better variety of cane 
should be introduced,- but this has 


already been done by the Society by the - 
troduction of the cane registered as 
“B 208,” cuttings of which are now 


growing in a nursery.’ 


Mr, N. A. S, Jayaouniy a; of cee 
goda, Hikkaduwa, writes in high praise. 


ane’ 


coconut palm responds readily tomanu- F 


The cost of cultivation per acre_ 


f 
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of the clustar sweet potato introduced 
by the Society from New South Wales 
about two years ago. Sweet potatoes 
are, as is well known, extensively grown 
in the Southern Province, and the in- 
troduction of this new prolific variety is 
much appreciated by cultivators. The 
same correspondent reports having 
raised 12 1b. of soy beans from an ounce 
~ of seed procured from the Society. He 
has distributed the seed with a view to 
encouraging cultivation on chena lands. 


Mr. L. A. D. Silva, Agricultural In- 
structor, is getting pepper cultivation 
taken up in the villages in the Ratnapura 
’ District. z 


Mr. BE. R. Gooneratne, Gate Mudaliyar 
of Galle, who is keenly interested in 
sericulture, has offered a site for a silk 
farm in the Southern Province. The 
offer is under consideration pending a 
consultation with the management of 
the Peradenyia silk farm, 


The Nuwara Hliya Agri-Horticultural 
Show, which isan annual fixture, was 
held on April 8 and9. The reports of 
judges are laid on the table; the exhibits 
were up to the usual standard. 


Arrangements for the forthcoming 
All-Ceylon Exhibition are well in hand, 
and if the season is not marred by rain 
there should be a very attractive display. 
Mr. EK. B, Denham, C,C.S., has been 
~ appointed Joint Secretary, as it has been 
found thatthe duties of the Secretary 
are quite beyond the scope of one officer. 


C. DRIEBERG, 
Secretary. 
Colombo, May 9, 1912. 
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DRY FARMING EXPERIMENTS AT 
THE STATE FARM, ROMA. 


(From the Queenstand Agricultural 
Journal, Vol. XXVIIL, Pt.4, April, 1912.) 


CAMPBELL’S Dry Sort SYSTEM. 


As a good deal of misunderstanding 
exists as to the real meaning of the 
term ‘‘dry farming,’ now the oppor- 
tunity has presented itself, an explan- 
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ation of it will be given. The term 
originated in America, and was used in 
order to distinguish all farming depend- 
ent on rainfall from that carried out 
with irrigation, the latter being termed 
‘‘ wet farming.” Though the meaning is 
the same, and its, application has not 
been restricted, it is now generally used 
to designate farming in districts where 
the rainfall is limited or erratic, and 
where the energies of the farmer to be 
successful must be devoted to the con- 
servation of moisture in the soil in such 
a manner as to be available to the crops 
when required. There have been and 
still are, many systems advised in order 
to bring about such results, but no 
hard-and-fast rule can be laid down, 
as so many factors present themselves 
which have different influences requiring 
different methods of procedure. 


The remarkable results attained by 
Professor Campbell with his system led 
to its being given world-wide publicity, 
with the result thatit came under the 
notice of the Department of Agriculture, 
and immediate steps were taken to as- 
certain by practical application the 
relative value of the system as applied 
to Queensland conditions with the result 
that a sub-surface packer was ordered, 
and the present experiments at this 
farm laid down in 1907. 


Up to this last season the results could 
not be said to bear on the value or 
otherwise of the system, as the seasons 
in some instances were excessively wet, . 
in another rust destroyed the crop, and 
in another hail greatly depreciated the 
yield. Last season (1911) the conditions 
were ideal, as from the time the crop 
was sown until it was out in ear—a 


- period of four mouths—only eleven falls 


of rain were experienced, giving a grand 
total of 1°55in., equal to ‘15 each fall. 
From then until the crop was harvested 
(17th October), 2°18 in rain was recorded. 
The yield was 19:2 bushels to the acre, 
the variety being Bunge No. 1. The 
preparation of the seed bed, which was 
commenced in December, 1909, necessi- 
tated the following previous to being 
sown on 8th May, 1911 :— 


Miscellaneous. 
£s.d. 
Ploughing, four times, 
at 5s. 9d. per acre in 130 
Harrowing seven times, 
at 9d. per acre ... as 053 
Cultivating two times, 
at 3s. 2d. per acre Ace 064 
Packing one time, at 
2s. per acre ian eS, 020 


Total cost preparation... £1 167 


In addition to the preparation, the 
crop was harrowed twice during growth. 


The approximate cost. of producing 
the crop was as follows per acre :— 


£ 8. 


Preparation of seed bed, per acre 1 16 
Harrowing, twice during growth, 

2 at 9d. ase et, Sh 
Seed, 4 bushel, at 5s. 
Manure, ? cwt.; at 6s. 
Drilling rate, 8 acres, day labour 

1 Man, at 6s. 6d, Ree 

3 Horses, at 2s,6d. _... 
Harvesting rate, 8 acres, 

labour 3 Men, at 6s. 6d. 

3 horses, at 2s. 6d. 

Bags ... ni a3 A 

Twine.. ia Bi 
icon and tear, ‘machinery Sb 

i aa s, 


S 


oocooo oo ooo 


eee 


day, 


BEB eco 


_ — 
WO Oe OT em CO So O> So ~ 


SCoowon co FNE 


Total cost production ww. £2 14 04 
Value of creD 19 1-5 Dee 
at 4s. rf ate 


| 
| 


Profit per acre on .l 12-9 


Though, as before stated, the seasons 
and other circumstances have prevented 
any real definite results being obtained 
with this system, this has not prevented 
a comparison being obtained with other 
portions worked under methods looked 
upon as being suitable for the district. 
So far, the results do not point in favour 
of the adoption of Campbell’s system as 
advocated, as the annual yields have 
been equal to and in some instances 
better than the biennial yields off the 
Campbell block for half the labour 
expended in preparation. 


Though such is the case, the soil mois- 
ture analyses for the twelve months 
ending Nouember, 1911, of four classes 


of land, made by the Agricultural: 


Chemist (Mr. J. C. Brunnich), demon- 
strate the efficacy of Campbell’s system 
as a moisture conserver, as a perusal of 
the following tabulated list will show :;— 
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DIFFICULTIES IN THE IMPROVE- 
MENT OF INDIAN AGRICULTURE. 


By M. BE. Coucumay, I.C.S., 
Director of Agriculture, Madras: 


(From the Agricultural Journal of 
India, Vol. VI., Pt. ILI, July, 1911.) 


At the Sixth Annual Session of the 
South India Association, Madras, Mr. M. 
E. Couchman, I.C.S., Director of Agri- 
culture, Madras, read a paper on ‘‘ Diffi- 
culties in the Improvement of Indian 
Agriculture.” He said :— 

‘*The object of this paper is to allay 
the impatience which finds occasional 
expression that more rapid progress is 
not being made in the impruvement of 
Indian Agriculture. This criticism comes 
from the educated classes. The general 
attitude of the Agricultural classes 
towards the department is still that of 
the land-holders of another province, 
who, when summoned to meet the head 
of the province in conference and asked 
what their wants were in Agricultural 
matters, replied more land, more water, 
and to-be left alone by the Government. 


‘*T have therefore, taken advantage of 
your invitation to place before you as the 
representatives of the educated classes 
of Madras some of the reasons why 
progress in the introduction of agricul- 
tural improvements must always be 
slow and especially so in India. 


“Tn doing this, I shall not dwell upon 
the ordinary administrative difficulties 
which impede all branches of Indian ad- 
ministration and especially those who 


_ seek to remove long-standing prejudices 


or to change old customs and have to 
rely only on persuasion to achieve their 
objects. You are familiar with all these 
difficulties. You know the dislike and 
suspicion of official interference which 
are still so strong in the villages. The 
Tamil proverb that a village which is 
often visited by the king will never 
prosper, is still representative of the 
ideas of the average villager. It is easy 
to make too much of these difficulties ; 
although we have but a very small 
establishment as yet, we find that a 
properly trained and sympathetic sub- 
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ordinate who really knows his business 
can, without very much difficulty, gain 
the ear of the cultivating classes and 
persuade them to try our suggestion, | 
provided he has some real improvement 
to recommend to them. The difficulties 
which IJ shall try to describe to-day are 
those of general application fundament- 
al to the subject. 


“In Tolstoi’s great book, Anna Kare-. 
nina, there is a vivid description of the 
various hindrances that an educated 
man meets with when he tries to in- 
fluence his tenants to adopt what seem 
to him more up-to-date methods of agri- 
culture. 


‘Constantin Levin bought a hay-mak- 
ing machine. The man who drove it 
disliked the long arms of the machine 
waving over his head and took steps to 
put it out of order. He bought English 
ploughs but his peasants broke them 
because they were too lazy to lift them 
up when turning at the end of the fur- 
row. He imported English cattle but 
they were suffered to die for want of 
ordinary attention. He set apart a 
portion of a field for seed, but his men 
cut this before it was ripe, because it 
was the easiest to cut. In another of 
his books Tolstoi lays his finger on the 
right place, when he says that an agri- 
cultural reformer must first study the 
mind of the peasant, because this is the 
most important of all agricultural condi- 
tions, and it is this which we must study 
before we consider the other elements of 
the problem. 


‘Superficial observers in all countries 
are in the habit of deriding the farming 
classes as ignorant and obstinate, blindly 
following the obsolete practices of their 
forefathers and inasmuch as farmers 
seldom write books, judgment goes 
against them by default: I should like 
you to consider for a moment why it is 
that farmers as a class are more conser- 
vative than the rest of the world and 
whether they are wrong in being so. 


‘A farmer is brought upon the land | 
from his earliest days. Year after year 
he witnesses the same majestic proces- 
sion of the seasons, The same cropsare 
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sown and harvested at the same times. 
Every act of his life is guided by the 
regular and unvarying movements of 
nature, and the farmer himself may be 
said to bea part of nature’s system. It 
is far otherwise with the physician, the 
lawyer and the merchant. They have 


necessarily to study the fickle thing by~ 


whose favour they live,—human nature 
with its thousand varying modes and 
fancies. Their minds are, therefore, 
necessarily always on the alert for signs 
of change. One yeara doctor must, if 
he wishes to be popular, recommend the 
operation for appendicitis. Another 
year he must insist on the virtues of the 
Bulgarian milk bacillus. The piece 
goods merchant knows that the pattern 
which sold last year may be out of 
favour this year. There are so many 
- lawyers here that I should be afraid to 
give specific instances for that profes- 
sion, but I believe 1 am right in saying 
that different clients require different 
handling and, with due respect, the 
same may be said of the judges them- 
selves. Itis, in fact, our occupations 
which mould our characters, and the 
occupation of a farmer is such as to 
make him a conservative. Looking into 
the matter more closely, we must admit 
that very often change is uncalled for in 
agricultural methods. It is contrary to 
human nature to expect the average man 
to incur exertions in excess of what 
suffices for his needs, So long as he can 
live comfortably on the scale demanded 
by his standard of living, there is no 
need for change. Life in many parts of 
India is still so simple that over large 
tracts thereis no call for agricultural 
improvement. The need for improve- 
ment only arises because even the re- 
motest villages are connected up with 
the outside world, which is always 
changing. 


* To foresee the need for change, to 
recognise the slight indications which 
herald its advent, requires not only a 
scientific training but very special gifts 
of insight and imagination. A common 
error is to suppose that because the 
peasant gives an absurd reason for re- 
jecting a proposed change in his 
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methods, his opposition to it is irra- 
tional. He may know by instinct that 
the suggested improvement is no im- 
provement at all, becauseit is out of 


harmony with his general system of 


cultivation, but he would never be able 
to express this idea and hence gives the 
first reason which comes into his head. 
Most of the critics of the farmer’s conser- 
vatism are ill-equipped for the task of 
setting him right, and every language 
probably has old stories, the moral of 
which is that the man who listens to his 
neighbour’s advice comes to a bad end, 


‘“*One difficulty, then, common toall 
countries, is that the farming classes are 
necessarily conservative and are usually 
rightin being so. When, therefore, we 
have a real improvement to put before 
them, they are apt to turn a deaf ear. 


“This difficulty is present in a special — 


degree in India where not only are all 
classes more conservative than in the 
West, but the separation between the 
educated classes and the agricultural is 
more complete than elsewhere, resulting 
in a want of knowledge onthe one side 
and of confidence cn the other. The 
agricultural department has a double 
task to overcome this difficulty. It has 
to try to interest the agricultural classes 
in education and the educated classes 
in agriculture. 


“Only second to the difficulty of over- 
coming the conservatism of the farmer 
comes the difficulty of finding improve- 
ments which can:be safely recommended 
to him. Occasionally the example of the 
agricultural departments of other coun- 
tries is held up to us for imitation. It 
should be remembered that the agricul- 
tural department of a country like 
America or Africa has an easy task 
before it compared with ours. In those 
countries the farmers are still opening 
up virgin land, or only just beginning 
to feel the need for intensive cultivation, 
The experts of the Department have the 
experience of older countries to guide 
them in their work. The farmers of new 
countries are many of them not pro- 
fessional farmers at all but adven- 


turous spirits who have been attracted 


/ 
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face value. 


_ about them, 
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to the new ‘country by a love of adven- 
ture or the hope of making a fortune. 
They are, therefore, in need of advice 
and are anxious to have it. Moreover, 
the ailments of youth are easier to cure 
than those of age. The agricultural ex- 
perts of those countries may be compared 
to physicians treating a child for a case 
of measles. In India we are prescribing 
for a patient of advanced age suffering 


from general debility. The farmers of — 


this country have behind them the ex- 
perience of thousands of years of culti- 


' vation and have therefore learnt all that 


actual experience can teachthem. There 
is nothing new in this country. We 
have lately been told that even aero- 
planes were known in India long ago. It 
is a fact that painful experience has 
already taught nearly all that there is 
to learn about the seasons and the 
management of the soil, though by no 
means all the cultivators follow their 
better judgment. This knowledge is 
unevenly distributed, and one task of 
the department is to introduce good 
practices from one part of the country 
into another. Another field of work, of 
course, lies in those matters, where 
physical science has discovered facts 
which the experience of practical far- 
mers could never come across. The field 
of possible 1mprovement is, however, 
far narrower than in new countries and 
progress must, therefore, be slower. I 
may, however, point out that in countries 
where politics enter into agriculture, 
the reports of the agricultural depart- 
ment cannot safely be taken at their 


farmers of those countries really think 
Another very important 
point the force of which will be felt 
more, as soon as we have come to the 
end of the few obvious improvements 
which can be discovered without any 
research, is that all scientific agriculture, 
and all agricultural literature up to the 
last few years, deals with the agri- 
culture of temperate climates, and is 
founded on research work done outside 
the tropics. Hence in India we have to 


- throw away almost allour knowledge 


of applied agricultural science, and fall 


a ae 


We do not know what the 
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back on first principles, and work out 
our proposed improvements from the 
beginning. For example, many of the 
methods, which farmers follow in 
England for cleaning the land and pre- 
paring the soil to receive the seed, are 
based upon the effects of the severe 
European winter, and quite different 
methods have to be worked out here. 
As regards research, the number of 
scientific men in India is so small and so 
much of their time is at present taken 
up in work of organisation and teach- 
ing that little time remains for research. 
We must have patience till we have 
produced an Indian school of agriculture 
with a numerons body of workers. It 
is seldom that any great discovery is 
made at onestep by one man. The com- 
petition. and co-operation of many mer 
devoted to the same studies is necessary 
before much progress in agricultural 
research can be expected. We must 
learn before we can teach. Many years 
of research and experimental work will 
be required before we can fully under. 
stand the agricultural practices of Indian 
cultivators, and till we do understand 
them, any improvements we may be able 
to make in them will be due more to 
good Juck than to a solid foundation of 
real knowledge. 


‘““T may then sum up the chief diffi- 
culties which hamper the progress of 
Agricultural improvement, as, first, the 
want of knowledge regarding Indian 
agriculture. Secord, the fact that in 
India so much practical knowledge has 
already been discovered by the ex- 
perience of generations that there is less 
scope fora rapid advance than in new 
countries; and thirdly, that the Indian 
cultivator possesses in an intensified 
form the conservatism of the farmer 
common to all countries, and that, owing 
to the separation of classes here, the 
difficulty of breaking down that con- 
servatism is greater here than elsewhere. 
The last difficulty, however, is the least 
of the three. Our experience is that the 
Madras cultivator is by no means un- 
willing to take up a new thing if itis 
really an improvement, The rapid 
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spread of Cambodia or American Cotton 
in Tinnevelly, Ramnad, and Madura dis- 
tricts in the last few years is a most 
encouraging sign that areally good new 
crop can be introduced very rapidly. 


‘Ror introducing such improvements 
_ as can already be safely recommended we 
need more trained men. To remove the 
difficulty of want of knowledge, we 
want more workers in the field of 
research. Ample facilites have been pro- 
vided for both purposes at Coimbatore. 
As I have pointed out on a recent occas- 
ion, the prospects from a pecuniary 
point of view are not to be despised, 
especially when it is remembered that 
the department is a new and expanding 
one. For aman of means who is on the 
look-out for an interesting and useful 
career I cannot imagine one which has 
more attractions. 


‘““What I would ask our critics to 
bear in mind is this. Itis far from easy 
to point to positive improvements suit- 
able for any particular village without 
knowledge of the locality, Weareoften 
pressed to senditinerant lecturers broad- 
cast through the villages and it is 
assumed that qualified lecturers are 
to be had ata moment’s notice and that 
agriculture can be taught by lectures in 
the same way that law or arithmetic is 
taught. Agriculture is an applied 
science, and itsapplication must vary in 
a great or less degree with every small 
variation of local conditions. Lecturers 
on the general principles of agriculture 
would be useless to ryots who are not 
used to deducing their practice from 
theory. The only thing which appeals 
to them is definite advice. If a new 
crop is to be recommended to them, the 
exact kind of soil suitable for it, the 
exact time to sow it, the exact method 
of cultivation must be laid down, and if 
the advice given is, owing to any special 
circumstances in the village, impractic- 
able, the cultivator will conclude that 
his would-be adviser does not know his 
business and will not listen to him. 


* And itis absurd to blame him for 
this attitude. He cannot afford to 
engage in an experiment. You will see, 
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therefore, how it is not possible fone 


lecturer to start-to-night from Mylapore 


and lecture to the ryots of Ganjam on- ~ 


paddy cultivation if he has not been 
there before and does not know the local 
practices and seasons. We must in 


short learn before we can teach, and we 


must not blame the cultivators if they 
are somewhat hard to persuade. Time 
and patience will overcome both diffi- 
culties. The essential thing is to avoid 


giving ill-considered advice which would ~— 


retard all progress indefinitely.” 


INTERNATIONAL INSTITUTE OF 
AGRICULTURE. 


(Bulletin of Agricultural Statistics— 
January 1912). 


The January number, which com- 
mences the third volume of the Bulletin 
of Agricultural Statistics has been pub- 
lished to-day by the International Insti- 


tute of Agriculture, (Villa Umberto I, 
Rome). 


The figures referring to the cereal 


harvest in the Southern Hemisphere, are 


the same as those published last month, 
with the addition of a few data of the 
probable harvest area, 


A small table gives the areas sown to | 


wheat, rye, barley and oats during the 
past autumn. 


The areas sown to wheat, compared 
with the areas sown during the corres- 
ponding period of 1910 are as follows :- 
Belgium 104 %, Spain 95 %, France 112-1 %, 
Great Britain 106%, Canada 97'1%, 
United States 98'7 %, India 99%. Sowing, 
which is now finished, was done, on the 
whole, under good conditions, and 
germination is uniform. 


The final returns of the cereal_ harvest 
in 1911 are given for Norway, Sweden 
and Canada. In the latter country the 
wheat harvest is given as 58,746,008 quin- 
tals, and oats as 538,697,553 quintals being 
148:9% and 107:6% respectively of the 
previous ysar’s crops. 


Figures for the production of wine in 
the whole of France have now been 


received, and show a total production al . 


Bale 


~ 


- tals; 


Ca 


44,885,550 quintals as compared with 
28,529,964 quintals in 1910, The single 
Numerical Statement of the production 
of wine in Spain, France, Hungary, Italy, 
Luxemburg, Roumania, Switzerland, 
Algeria, and Tunis is now 141'2% as 
compared with 136°4 % last month. 


The Bulletin also contains a table 


. showing the production of cctton in 


the United States, Mexico, India, and 
Egypt, which four countries produce 


4 some ? of the total cotton crop of the 


Northern Hemisphere. The production 
in 1911 was as follows: United States 
32,303,378 quintals; Mexico 347,420 quin- 
India 5,628,176 quintals; Egypt 
2,860,012 quintals. giving a total of 


- 41,139,086 quintals or an increase of 15°38 % 


above the production of the same four 
countries in 1910. : 


January 20th, 1911. 


THE MAHOGANY INDUSTRY OF 
HONDURAS. 


(From the Jowrnat of Royal Society of 
Arts, May, 1912.) 

One of the great sources of future 
wealth in Honduras will be found in the 
forests where mahogany grows, as there 
are thousands of acres where the timber 


is to be found in its ‘primitive isolation. 


The fact that the mahogany forest, or 
even the mahogany grove, is non- 
existent makes for the high value of the 
wood. True, mahogany is the familiar 
dark coloured hard wood largely used 
for household furniture, supplied by a 
tree native in Mexico, Central America, 
Panama, Colombia, Venezuela and the 
Caribbean Sea. The tree sometimes 
grows to a height of one hundred feet, 
with a diameter measurement of twelve 
feet. Frequently trees are found that 
five men joining hands cannot circle. 
A decoction made from the bark was 
considered a remedy for fever, while the 
Aztecs used the seeds as one of the 
ingredients of a cosmetic. Its period of 
growth covers, perhaps, two hundred 
years, which fact, im connection with 
the limited area where mahogany is 
found, makes difficult the compilation 
of accurate data descriptive of the 
botanical history of the tree. Accord- 
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ing to a recent report by the Inter- 
national Union of American Republics, 
the principal false mahoganies are 
African or Senegal (the true tree grows 
in Nigeria), Australian (a eucalyptus), 
Ceylon Mahogany, Indian (the toona 
tree in Bengal), Madeira mahogany 
(Persea indica,.or canary wood), bastard 
mahogany, and in the United States, 
California and mountain mahogany. 
Logging for mahogany is carried on to- 
day in the same primitive manner that 
served in collecting the wood in early 
days. Inthe main it is the process used 
in the forests of the United States and 
Canada, with minor modifications be- 
cause of special climatic conditions. 
Fortuuately the trees are found near the 
coast. The trees are cut in the rainy 
season. A man climbs to the highest 
limbs that will afford him the best view 
of the forest. He marks down the 
mahogany by its conspicuous yellow- 
reddish leaves, then descends and leads 
the cutters through the jungle, hacking 
a road as they go, till the mahogany tree 
isfound. Then saws and axes are applied 
always at the time of the waning moon. 
The superstition that calls for the 
cutting of the trunk by the light of the 
waning moon is based on good botanical 
grounds, for experience has shown that 
the mahogany tree is freer trom sap, 
sounder, and of aricher colour at that 
period. And the cool of the night offers 
the best time for the hard work, so the 
wisdom of the custom is apparent. The 
hauling of the fallen trunk to a stream 
is the work of oxen still, and must be 
done in the dry season when the ground 
is hard. Once in the stream, a raft is 
made, and floating is carried on just as 
in any logging country. At the ship's 
side the logs are immediately hoisted 
aboard to avoid the ravages of the boring 
toredo. London is the great mahogany 
market. It is well known that the wood 
is noted for its hardness, durability. 
beautiful colour and grain, and in the 
diversity of these qualities lies the value 


of the hewn trunk. There are two main 
differences in grain pattern, the close- 
grained mahogany, the best of which 
comes from Cuba and Jamaica, and the 
wide-grained, also known as baywood, 
the mahogany of Honduras. 
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TOBACCO CULTIVATION IN CEYLON. 


A GERMAN EXPERT'S VIEWS. 


Mr, Friedrichsen, the representative of the 


German Potash Syndicate, who has been con- 
ducting a tour of Ceylon at the instance of 
Messrs. Freudenberg & Co., for the purpose of 
securing information as to the possibility of 
tobacco cultivation in Ceylon, has concluded his 
visit and left for India on Monday. 


In course of conversation with MrS Freu- 
denberg, our representative learned that Mr 
‘Friedrichsen is firmly of opinion that tobacco 
can be successfully cultivated in Ceylon, pro- 
vided that the native can be got to recog- 
nise due care in its cultivation. Up to the pre- 
sent this care has not been accorded the plant. 
The “ passive resistance ”’ attitude of the native 
grower has to be overcome befure tobacco can 
be grown here successfully. 


In the expert’s opinion, the soil and thecli- 
mate is quite unsuitable for the growth of the 
plant, but Ceylon tobacco will not be used for 
some time to come for the wrappings, for which 
Sumatra leaf is famous. Ceylon tobacco will] 
provide good fillings, but Sumatra will have to 
be used forthe wrapping. Mr Friedrichsen is 
also of opinion that Government should come to 
the assistance of those who are engaged in fos— 
tering this as a newindustry. ‘' Government, 
of course,” said Mr Freudenberg, ‘‘ have con- 
ducted experiments but they were unsuccessful, 
and this in the expert’s opinion was due to 
lack of skilled labour and the fact that 
the experiment was not of sufliciently long 
duration.” ‘‘ Two to three years,” said Mr. 
Freudenberg ‘‘is nowhere. near sufficient, and 
the experiments should be spread over ten 
years, at least, to get a representative idea, Take 
the case of rubber, or coconuts, here: you have 
to wait several years before you get any return, 
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People should not expect to get a return imme- 
diately.” 


‘ But in the case of rubber or tea or coconuts 
you have a proved, paying induatry,’’ said our 
representative, ‘‘and people are more inclined 
to wait for their profits for an industry which 
has proved its paying powers.” 


Mr. Freudenberg agreed, but added that it 
was absolutely necessary to get an industry for 
the people of Jaffoa. ‘‘ And it has to be cot 
ton or tobacco,” he added. The tobacco, he 
also pointed out, would improve. After the 
first year the best of the seed grown would be 
used for extending cultivation, and so each year 
the tobacco would gradually become better. 
The question of labour will have to have some 
attention, and Mr. Friedrichsen was of opinion 
that trained Chinese coolies should be obtained 
from Sumatra for the work of curing, etc., which 
needs treatment by an expert. 


Our representative asked if the cost would 
not be very heavy for Chinese indentured labour 
but Mr Freudenberg replied that he did not, 
think so, and pointed out the good price 
which could be secured for good tobacco, They 
did not anticipate getting such a fine leaf as that 
from Sumatra, but all they were anxious to do 
was to get a tobacco which would be suitable 
for the home market instead of merely for local 
consumption, 


Capital was, however, wanted; and the amount 
of this that would be required would, of course 
depend upon the area to be cultivated. Mr. 
Freudenberg pointed out that a syndicate was 
in existence which had been doing what they 
could at Dumbara; but they would have to re- 
ceive other aid. The syndicate had been grow- 
ing tobacco at Teldeniya, and samples had been 
sent home. The expert had expressed himeelf 
in favourable terms upon the sample he saw 
here. The Teldeniya tobacco was much better 
than that grown at Maha lluppalama. 
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RUBBER INDUSTRY IN THE F.M.S. 


INTERVIEW witH Mr. H. G. Money. 

Mr E G Money of Messrs. Boustead Bros., 
who returned recently after a business trip to 
the Straits and F.M.S., had some interesting 
remarks to make with regarc to the Rubber 
Industry in Malaya. In the course of an inter- 
view our representative learned that he had 
visited estates in Selangor, Perak and Negri 
Sembilar. he said. In reply to an enquiry as to 
what were the most noticeable features on 
the Rubber estates he sawsince his last visit, Mr 
Money said ‘‘ Well, there is no dfinite estatement 
to make applying to the whole country. The 
features of different rubber estates in dif- 
ferent parts of the country are different. 
The general condition of the estates I visited 
was very good and the growth of young rub- 
ber, very satisfactory. In the case of estates 
in flat alluvial coast lands labour, generally 
speaking, is more plentiful and cheaper than 
in the case of estates which are on undulating 
or hilly country. This is due to the fact that 
the latter districts are not so healthy. In the 
undulating districts of the interior malarial 
fever gives a lot of trouble, and the death 
rate among the famil coolies employed on these 
estates is very high. Consequently much of the 
work on these estates has to be done by Chinese 
labour, whichis expensive. The cost of produc: 
tion is, therefore, in this case often very high.” 


TAPPING. 

‘* What system of tapping do you find most 
generally practised now? What are its ad- 
vantages 2” 

‘* The systems of tapping which seem to be 
most generally practised are the 


QUARTER HERRING-BONE, AND THE BaSAL V., 
commencing at 18 inches from the base of the 
tree. I am inclined to think the latter is the 
best method of tapping, since it does not involve 
the removal of bark high up in young trees 
where comparatively little latex is obtained.” 

‘ How do Javanese coolies answer for tapping 
and in rubber estate work generally ? How do 
they compare with Chinese and Tamils ?” 


** Javanese coolies are employed to a con- 
siderable extent on some estates. On others 
there are practically no Javanese employees. 
Good Javanese coolies make good tappers. 
Javanese labour is not as cheap as Tamil labour, 
but from what [ heard I should imagine that 
an indertured Javanese labour force would be 
considerably preferable to Chinese labour. 

‘““In what parts of Malaya is extension of 
rubber cultivation proceeding most vigorously?” 


‘* The answer to that is, extension of culti- 
vation of rubber is proceeding practically in 
every direction; and there are a great num- 
ber of private individuals in the Malay States 
at the present time who are busily engaged in 
planting rubber. I noticed also that there is a 
great deal of rubber planting carried on by 
natives, mostlyin small blocks of anything frum 
10 to 50.or 100 acres.” 


ManvRING OF RUBBER. 

‘*Have you heard of any results from manur- 
ing ot rubber in the F. M,8.?” 

‘‘Manuring of rubber has not yet, apparently, 
been undertaken to any extent. But I think it 
will be begun before long. A good deal of 
forking of the soil is being done together with 
the application of lime, in most cases with very 
beneficial and quickly noticeable results, in the 
growth of the trees and the yield of those which 
are in bearing. I'am iaclined to think, how- 


ever, the 
VERY LARGE YIELDS 


given by some of the older estates during the 
past two or three years have been obtained by 
too rapid removal of bark; and such yields cannot 
possibly be maintained asa regularthing. I saw 
some old rubber in various places which, I should 
imagine, it would pay before very long, to cut out 
and re-plant. I refer, of course, only to places 
where trees have originally been too closely 
planted and excessively and badly tapped. Such 
rubber will not hold its own in 

COMPETITION WITH THE YOUNG AND BETTER STUFF 

COMING ON 

—a competition which is sure to come about be- 
fore long. It is customary to go on tapping 
throughout the year. I am inclined to think 
that it would probably pay 


BEST TO STOP TAPPING ALTOGETHER FOR FROM 
ONE TO TWO MONTHS, 

during the spring, while the trees are wintering. 
During this time the tree is in a somewhat 
feeble state and comparatively little latex. is 
obtained, while the bark is being continuously re- 
moved at the usual rate. Alternate day tapping 
is, I think, mostly practised in the Malay States 
in case of young rubber, I think if the trees 
were allowed to rest and the bark saved during 
the month ortwo referred to, daily tapping 
might be resorted to, during the months 
of October, November, and December, when the 
trees are in a state of active production, and 
with better all round results.” 

“The shareholders of companies, who are ac- 
customed to receive monthly reports of the crops 
of rubber obtained, would have to be informed 
where it was proposed to adopt this policy, 
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GOPRA DHYING METHODS. 


In CEYLON AND S\MOA, 

The correspondence which we published in 
our last number on the subject of Copra Drying 
methods is here continued. 

Kandawala Mills, Negombo, May 14th. 

Dear Sir,—All coconut desiccators are aware 
of the comparatively low outturn of desiccated 
coconut ascompared with the outturn of copra 
from the same number of nuts of equal quality; 
for instance, from 100 Ib. of fresh kernel [ ob- 
tained 438 |b. of desiccated and dried parings 
and from the same weight of kernel I ob- 
tained 58} 1b. of well sun-dried copra. Allowing 
§ lb. loss through wastage in desiccating and 
loss of milk while washing the kernels, there is 
a difference of about 8% |b. in favour of copra 
out of 100 Ib, of fresh kernels, The only explana- 
tion for this loss can be that it is caused by the 
coconut rapid drying of the desiccated through 
greater heat being employed, about 200 deg., and 
the extremely rapid current of hot air passed 
through the grated coconut in the desiccators. 
A less rapid current of air and a lower tem- 
perature would be detrimental to the flavor 
and keeping quality of the finished article. 

Now for tbe bearing of this on the drying 
of copra. As the process of desiccating grated 
nuts occupies only about 20 minutes it ought 
to be possible to dry copra very much more 
rapidly than by sun-drying (which takes 
5 days) or grill drying methods (which takes 
about 3°-days), But will it be economical 
to do so—and will the rapid drying not be done 
at the expense of weight and tho loss of oil 
(the most valuable ingredient) in the copra? 

I constructed a drying house with brick 
heating flues which turned out paper-white 
copra in less than 24 hours, but [ soon discon- 
tinued the process asmy copra buyers (native 
oil millers) reported an enormous loss in the 
percentage of oil, and I found out myself that it 
took a disproportionately larger number of nuts 
to the candy of copra. 

I was not able to control the tAipbreture in 
the drying room asI pleased. The most suc- 
cessful native copra-drier I know boasts of being 
able to turn out the best white copra by grill 
diying and using 6 to 8 per cent less nuts, but 
he takes 6 days and nights to finish drying his 
copra. His method is continuous day and night 
drying at a comparatively low temperature, firing 
only one continuous row or rope of shells, while 
firing 3 or 4 rows with occasional letting down 
the heat for hours is the general rule, And my 
friend believes it more economical to dry by 
his method than by sun-drying. 
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Those who have on my advice adopted 


this plan of slow drying confirm my friend’s 


experience. 

I incline to the belief that a continuous slow 
current of air at about 130-140. (the exact tem- 
perature should bea matter to be determined 
by experiments) will dry copra perhaps in about 
three days and nights with the least amount of 
raw kernel per candy of dried copra and with 
the least loss of oiltothecopra, A rapid drying 
in ten hours must be attended with enormous 
loss of oil and take about 15% more kernel, 


JOHN D. VANDERSTRAATEN, 


[The above has elicited an interesting com- 
munication from our correspondent, ‘‘B.”, 
who describes’ the Samoan system of copra 
drying, one which is performed in the short 
space of 24 hours and which evidently neede 
continuous attention. Mr. Vanderstraaten’s 
surprise at the disparity between the outturn 
of desiccated nut and copra from equally heavy 
kernels is exploined by‘'B.” and. he gives 
further recommendations as to length of time 
required for sun drying and artificial drying, 
in order to make the comparisous just. In con- 
clusion he mentions one or two points from 
which further elucidation from Mr. Vander- 
straaten would be welcome.] 

THE SAMOAN METHOD. 
Negombo, May 2\st. 

Dear S1x,—I had not the time before now to 
offer a few remarks on Mr. Vanderstraaten’s 
letter on the above subject. 


If it will interest Mr, V. and others interested 
in copra-drying, I will attempt to describe the 
Samoan system as far as I remember it. The 
‘‘plan” given me was a rough sketch on a sheet 
of paper and was drawn in my. office, 


The nuts in Samoa are collected off the 
ground. They are split open with a hatchet 
in the husk as at Batticaloa. ‘‘ Boys,” 2.e. 
coohes, are tasked at 500 lb. a day, to remove 
the kernels with knives in bits, The drying- 
room is heated with flues, somowhat after the 
manner of Mr, V.’s drying-room. The fur: 
nace is outside. The drying-room has three 
layers of trays. Flues pass between each layer 
of trays. The lowest flue, which is in come 
munication with the furnace, is of masonry. 
The other flues are of sheet-iron. As drying 
goes on, the lowest lot of trays are pulled out 
and placed on the top, and the top layer at’ 
the bottom. Narrow openings at the back of 
the room, between each layer of trays, let in 


556 


a current of fresh air into the coconuts so as 
to keep them eweet—as far as I remember, the 
drying process was said to occupy 24 hours. 


I do not think Mr. V., or anyone else, should 
feel surprise at the disparity between the out- 
turn of desiccated nut and copra from kernels 
of equal weight. Mr. V. thinks that the loss of 
milk in washing, and the higher temperature, 
at which desiccating is done, explains the dis- 
parity in weights. There can be no doubt about 
it. Ido not think the comparison between the 
out-turn was complete. I do not think five days’ 
sun-drying sufficient. I used to have my copra 
seven days in the sun. It wili be interesting if 
Mr. V. will carry on the experiment under equal 
conditions, ¢.¢., dry the copra also in the desic- 
cator, and communicate results. A comparison 
might also be instituted between this copra, and 
copra Gried in the grill for four days, not three. 


{I cannot quite understand Mr. V. when he 
compares his friend’s one continuous row of 
shells with the general rule of three or four rows. 
How is the one row—and how are the three or 
four rows—placed ? I wish to know the siz e of 
the grill so as to find out what heat one row of 
shells can impart to the copra, and the distance 
apart of the three or four rows. 


According to the general system, the cooling 
down of the copra is necessary to allow of it 
being turned over, top layer down and vice versa. 
With continuous night-and-day drying at a low 
temperature, it strikes me that if the copra is 
not turned over, there must be only a single 
layer on the grill ; otherwise the drying will be 
uneven. To have one single layer in the grill 
for five days and nights will want very large 
drying accommodation.—Truly yours, 


CLOSE PLANTING OF RUBBER. 

A correspondent in our last number propoun- 
ded the question Is thinning out of rubber plan- 
ted 20 feet by 10 feet necessary ? and answered 
it himself in the negative, The following letter 
on the same subject is the opinion of a well- 
known practical planter. 


Neboda, May 14th. 
~ Dear Sir,—I do not consider Para Rubber 
planted 20 {t. by 10 ft. too close, provided it is 
thinned out soon after the 6th or 7th year from 
planting, to approximately 100 trees per acre in 
Lowcountry. It requires careful selection to do 
this. If 50 per cent of the closely planted trees 
in old clearings had been thinned out years ago, 
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we should have far larger trees; and renewed 
bark, better matured, to look forwaid to. 


There is much need of more light, even in 
clearings planted at wider distances than 20 ft. 
by 10 ft. as they get older. (Personally I should 
plant much wider.) 


I doubt if your correspondent would thin 
out 20 ft. by 10 ft. trees as long as he saw 4s 6d 
coming along!—but when the‘cow’ ran dry, 
who would get the 4s. 6d. ?—I am, etc. 


R. J. B. 


HOW TO ACCELERATE ‘“‘ WITHER- 
ING’? OF TEA. 


A great deal has been written from time to 
time on the subject of wilting or withering tea 
Jeaf preparatory to rolling. An Assam corre- 
spondent is quite right when he says that a 
natural wither is preferable to an artificial one 
—every planter knows that perfectly well—and 
also that ‘‘no process has yet been discovered 
which will insure a better wither leaf.” He 
writes to the Indian Planters’ Gazette, May 4:— 
‘“There must be some way of accelerating a 
natural wither and I feel sure that there are 
many teamakers, who if they had the opportu- 
nity and the money, could give us a system 
which would overcome all our difficulties in this 
first process of manufacture.” This statement 
is considered somewhat wide of the mark, There 
are certain conditions necessary to obtain a 
perfect wither, to which both the leaf and the 
weather contribute, and which are only attain- 
able at certain seasons of the year. Indian 
scientific officers have investigated the subject 
and written learnedly on it, but they have not 
discovered nature’s secret. Planters, being no 
better off than they were before, are conserva- 
tive, and hold to their own ideas, and work on 
their respective systems which they have learnt 
by experience are the best. 


THE SPRING CUCUMBER. 


A visitor from Queensland called at our office 
recently and promised us a few seeds of the 
Spring Cucumber. We have not heard of this 
variety being introduced here as yet, This 
cucumber, which some people find suits them 
who cannot digest the ordinary cuc:imber, 
grows freely and fruits abundantly on poor 
soil. It is used green as an ordinary cucumber 
or boiled as a vegetable marrow, When ripe it 
assumes a brilliant orange colour and is then 
eaten as fruit, 
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THE RICE INDUSTRY IN BURMA. 


The cultivation of and trade in rice (paddy) 
in Burma, though in some respects resembling 
the system in vogue in Ceylon, are much in ad- 
vance of local methods—as we gather from a re- 
portin the Indian Trade Journal, It is as- 
tonishing to find how little ‘‘ business” is done 
here, and what an important trade exists there, 
Rice cultivation as carried on in Burma may 
consist of one of four crops:—(1) An early-rain 
paddy yielding a small crop harvested in Sep- 
tember ; (2) A late-rain crop harvested in Nov., 
consisting of a short-lived paddy grown on 
high-lands where water is limited, or in small 
areas on most farms to supply an early supply 
of grain for home consumption and to provide 
for repayment of debts: (3) A long-lived late- 
rain crop which is the most regular and im- 

portant cultivation of the country ; (4.) Dry 
weather paddy raised where conditions in re- 
spect of water supply are favourable. 

Ploughing for the main crop (No. 3) begins 
in June just after the first rains, when nurseries 
are sown for transplanting in July-August. 
The harvest begins in November and goes on 
according to locality till January. 

Reaping is done by hand, and for taking in 
the crop Indian labour is drawn upon—as the 
indigenous population is inadequate to cope 
with the extensive operations. 

The Burman soil is of extraordinary fertility 
being rencvated by annual deposits of silt, 
The climate is peculiarly constant, and adverse 
climatic conditions, which induce famines, are 
practically unknown. Crops are thus compara- 
tively easily raised, and the yield obtained is 
as a rule over and above the requirements of 
the cultivator and his family. But the major 
part of the grain crop has to be turned into 
cash at once to meet the demands of the money 
lender {as well as of Government) since most 
of the cultivators are in debt, the causes of 
which it is not necessary to go into fully here, 
The Director of Agriculture (Mr, Clayton) has, 
however, given it as his opinion that indebted- 
ness is mainly due to the rapid transition from 
conditions of self-sufficing natural economy 
to those of fully developed money economy at- 
tended by the commercialisation of agriculture. 
At the time of the British occupation paddy 
cultivation was limited; the grain was worth 
only Rs.10 to Rs.20 per 100 baskets (5,000 lb.) 
But a rapid development of the paddy industry 
followed, and the necessary capital had to be 
borrowed at exorbitant rates of interest. 

The rapidity of this development may be 
gathered from the fact that whereas 20 years 
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ago the average export averaged 839,000 tons, in 
1810-11, the export of husked paddy alone from 
Burma averaged for the 3 years ending 1910-11 
no less than 1,450,000 tons. The recent rise in 
price has also been extraordinary. The aver- 
age price of paddy in Kangoon in the three 
harvest months (January to March) during the 
ten years 1901-1910 was Rs.l06 per 100 baskets 
of 46 lb, each. In 1911 it rose to Rs.146. Theso 
high rates have induced such reckless selling 
(with attendant hardships) that it has been seri- 
ously considered whether official interference 
should not restrict exportation—particularly in 
view of the fact that it is not the cultivatur 
who is the gainer by high prices. The millers 
usually purchase through brokers who advance 
money to the cultivators, and complete their 
purchases at the harvest. Itis the middleman 
who always comes off best by the transaction, 
The rate of purchase varies according to length 
of time before harvest, price likely torule at 
harvest and the status of the borrower. It may 
vary from Rs, 30 to Rs. 80 per 100 baskets, The 
operation of co-operative Societies now being 
established is likely to minimise the evils that 
follow from this lack of capital. From the 
threshing floor (where threshing is done much 
in the same way asin Ceylon) the paddy is 
commonly transported in bulk. If carts are 
used, they are lined with matting; but most 
of the paddy going to seaports is carried by 
boat. Much of the rail-carried grain is also 
conveyed in bulk, being stored in covered 
waggons with drop-doors. Some of the railway 
lines, however, insist on bagged paddy, 

During the harvest months the congestion at 
all channels of exportation is so intense, that 
mountains of paddy, consisting of thousands of 
tons, are to be seen along the line waiting for 
freight. They lie in the open and generally 
quite unprotected from the weather, On the 
top of each mound is stuck a pole carrying a 
lamp for night watching —the watchman usually 
making his couch on the top of the pile. As 
may be expected there is considerable loss by 
night under thesecircumstances. One wonders 
howsuch a risky—al most reckless—system came 
into practice. The reason is no doubt that the 
cultivator needs a considerable sum at harvest 
to meet the demands of the money-lender, and 
the Revenue Officer (the Government, be it said 
to its credit, rarely pressing till about March,and 
at times allowing further time to admit of the 
cultivator holding on for better prices), while 


‘there are no facilities for safe storage. 


And here in Ceylon, which in days gone b 
is said to have supplied India, we acontapanine) 
instead of exporting rice ! 
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AGRICULTURE IN MYSORE. 


This progressive State has of late given a 
good deal of attention to its Agricultural affairs, 
and the work of its Department under Dr. 
Lehmanu, and his successor Dr. Coleman, has 
been of a bigh order, Both these officers have 
devoted much time to investigation and de- 
monstrations which are bound to bear good fruit. 

In the report for 1910-1911 which has just 
reached us, there is much of interest from the 
local point of view. 

The enquiry as to theaction of green-manures 
on the Ragi (local kurakkan of our chenas) has 
gone to prove the great value of leguminous 
crops in increasing the yield of grain. 

It has been tound that, under similar con- 
ditions, and during the same period of growth 
Surn-hemp (Hana. 8.) adds 30 to 50 lb. of 
nitrogen per acre, cow-pea 20 to 40 lb., sword- 
bean 10 to 301b., green-gram 15 to 30 lb, and 
black-gram (Ulundu. 8.) 6 to 30 lb. 


A trial of the Campbell Surface-packer showed 
that under suitable circumstances it is possible 
to increase the yield of grain by 130 lb. by 
means of surface packing. Reference is made 
to a dry-laud lucerne which should prove @ 
very useful addition to our local fodder sup- 
ply. ‘he particular strains mentioned came 
from America, and though it is too early to 
speak definitely of their suitability, for Indian 
(and Ceylon) conditions, the prospects of suc- 
cess, accordivg to Dr. Coleman, are bright. 


The results of experiments in the manuring 
of paddy are of special value. In accordance 
with experience in Japan(but contrary to that 
in Bengal and Travancore) the use of Nitrate 
of Potash has not been found to be economica!. 
Indeed, the general results obtained from the 
use of the artificial manures may be said to 
bave been unsatisfactory, and the only de- 
cidedly profitable fertilising medium is con- 
sidered to be green manure. 

Dr. Coleman favours seed and plant selec- 
tion among indigenous varieties of cultivated 
crops as a much more certain means of improve- 
ment than the introduction of new varieties of 
seed from other parts. 

In Mysore, sugar-cane is an important culti- 
vation, and considerable attention is naturally 
given to experiments connected with it. 

It is. interesting to find that the spread of a 
fungoid disease of the areca-nut palm is being 
checked by adopting spraying as a remedy, and 
that the Bombsy Agricultural Department are 
planning to work on the same lines. 
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Under the head of Entomology reference is 
made to three serious pests: viz., the rice 
grasshopper (Hieroglyphus banian) of which the 
life history has been carefully worked out, 
Amsacta Albistriga, which is destructive to 
young crops, and Colemania Sphenarioides, the 
Deccan grasshopper, is also a general feeder. 


We can quite sympathise with Dr. Coleman 
in his wish for an additional Staff, in view of 
the enormous amount of work revealed by his re- 
port. Apparently he is the chief of all the three 
Departmeats of Chemistry, Mycology and En- 
tomology, as we find only an assistant, provided 
for the work of each. In spite, however, of 
this disability, it must be gratifying to him 
to fiud the Government recording their appre- 
ciation of the good work done by the Director 
and his Staff. 


AN INTERESTING WORK ON ‘COCOA.’ 


The Imperial Institute, in the series of com- 
mercial handbooks on the commercial resources 
of the tropics, has just issued an interesting 
book on ‘* Cocoa, its cultivation and prepara- 
tion”, by Mr W H Johnson, F.L.s., director of 
agriculture in Southern Nigeria, and formerly 
Director of Agriculture on the Gold Coast, and 
in the territories of the Mozambique Co,, Portu- 
guese Hast Africa. The work is comprehensive 
and well illustrated. Among its chapters are: 
Historical; Botanical; Climatic requirements of 
cocoa trees; Soil requirements of the cocoa tree; 
Laying out a cocoa plantation; Shading and in- 
tercrops for cocoa; Propagation; Planting, culti- 
vating and pruning; Manuring; Results of manu- 
rial experiments in various countries; Diseases, 
Vegetable parasites and epiphytes; Harvesting © 
and transporting; Cocoa fermentation; Methods 
of fermentation; Washiug and sun drying; Yield 
and expenditure ; and Commercial cocoa, its 
manufacture and uses. The book is issued by 
Mr John Murray of Albemarle St., London, W., 
and. the price is five shillings. 


VENEZUELA COCOA CROP 
) HALF LOST. 


H. M. Legation at Caracas report, under date 
March 22nd, that a complete drought has pre- 
vailed in Venezuela so far this year, with the 
result that half the cocoa crop is lost, and some 
persons connected with the cocoa trade are in 
financial difficulties. The collection of balata 
and rubber in the Orinoco region has also been 
almost impossible for the same reason,—Board 
of Trade Journal, April 25. 
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AGRICULTURE AND DISTILLATION. . 


Colombo, May 14th, 

Sir,—In all countries encouragement is 
given to the manufacture of industrial alcohol 
—for it is not only one of the staple neces- 
sities of an enormous number of industries, 
but subject to price would replace liquid fuel 
and petrol as a means of energy. 

The importance that non-producing mineral 
oil countries place upon it, is, that it should 
be the main source of a large agricultural 
development. 

More potatoes and turnips are grown for 
alcohol production than for edible require- 
ments. France and Germany lead the way and 
both Governments strain every effort to en- 
courage these industries. 

In 1903, the French Government gave a 
special prize of 100,000 francs to the best 
performance in the Paris—Vienna motor-car 
race, to the driver using alcohol instead of 
petrol. [ used it myself in that race and it 
gave great satisfaction. The fastest car in the 
rece, Monsieur de Knyff's Panhard, was also 
driven on alcohol fuel. But the demand for 
industrial alcohol is so great and the supply so 
inadequate to meet the demand, that the price 
is maintained beyond one competitive (sic) as a 
fuel. Yet it can be manufactured at a price that 
could beat mineral fuels out of the market. 

The importance is shown by the following 
returns of production from figures I have be- 
fore me :— 


Gallons. 
United States twelve months ending 1905 .. 147,510,794 
Germany do d> 1905 .. 200,053,119 
France do do 1905 .. 12,473,043 
Great Britain do do 1905 .. 8,607,357 
Belgium do do 1905 .. 924,421 


England is the largest user of industrial 
alcoho! and Germany’s best customer. Yet 
Brachvogel estimates that the States alone 
could use 300,000,(00 gallons if the price could 
bereduced. The fluctuation of the price de- 
pends entirely upon the potato crops and be- 
tween the years 1900-5 it reached a minimum of 
69 pence and 18°41 pence maximum per gallon. 
The industry is an ever-growing one and must 
continue to grow as other industries extend. 
But there is a greater possibility even than that, 
for there is no limit to the demand, subject to 
the price, and continually new industries are 
calling for it. 

{n Ceylon there flourishes a plant grown by 
the natives, merely as an edible, and that will 
grow on practically every soil, that is fac more 
fitted than the potato, and will yield a far 
higher return and produce cheaper alcohol than 


either potatoes or turnips, It will grow any- 
where and I have seen it grown allover the is- 
land. It can be planted on coconut estates be- 
tween the trees, It should yield about 20 tons 
to the acre and can be depended upon to yield a 
sure crop, An extensive cultivation would re- 
duce the price to somewhere in the neighbour- 
hood of Rs. 5 per,ton and would pay the plan- 
ters handsomely. The yield in alcohol should be 
in the neighbourhood of 26 gallons to the ton 
or about 520 gallons per acre, at a cost (without 
manufacturer’s cost which is trivial) of about 
Rs, 110, with handling, or 21°8 cents per gallon. 
My figures are based upon practical averages 
and not theoretical values. 


In previous correspondence [ pointed out the 
possibility of a combined sugar and distillery in- 
dustry of value to the planter; but the possi- 
bility of the cultivation and utilisa‘ion of this 
particular plant surpasses the imagination. 


The trouble in the East has been that in- 
dustrial undertakings have hardly been given a 
thought to, and that the value of agricultural 
pursuits has runin narrow grooves. 


Until rubber came into favour edible and 
drinkable bases appear to have been the govern- 
ing influence; and the study of one particular 
thing that of the whole community. But the 
wide-awake Ceylon planter is, I feel sure, open 
to examine new sources of profit and agricul- 
tural development, and I venture to believe 
my figures will interest him. That I do not 
for the moment divulge what particular plant 
I refer to will, Iam sure, be excused—for there 
is nothing patentable about it or the distillation 
of it—an art which I might here say requires no 
experimenting with, as has been suggested by 
the Colonial Secretary with reference to Eacise 
matters, Every theoretical and practical value 
is ordinary laboratory work and divulged in a 
few hours, I have, however, had the honour of 
passing on these facts to the Secretary of State. 


But I would point out that very shortly I will 
place my services gratuitously before the Plan- 
ters’ Association, and I feel sure they will give 
me a willing hearing and I will give them facts 
figures and results, and if need be practical de- 
monstration, But it will hardly need that. A 
brewer’s chemist will answer all questions and 
the mere name of the plant will be sufficient for 
him to give a report upon. 

It must, however, be remembered that dis- 
tillers of industrial alcohol in other countries 
estimate their probable profits with the addi- 
tion of the higher prices obtained for drinkable 
alcohols, blending slcohols, wine fortifiers and 
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Manihot Glaziovil for normal tropical climates. 
Manihot Dichotoma for rather dry regions. 
Manihot Fiauiensis for light sandy soil only in 


rather dry regions. 


These three varieties are very suitable for elevations; especially Dichotoma 
and Piauiensis which have been successfully planted up to 5,500 feet. 


Seeds true to name 
carefully prepared and tested, we supply for trial orders, postage paid to al | 


countries, in 


Parcels of 10Ibs. net at &3, 


after receipt of money order or cheque. 

10 lbs. contain about 3,700 seeds of Dichotoma or Piauhiensis; about 6,300 
seeds of Glaziovii; if requested the parcels can also be assorted, according to 
orders in two or three of these varieties.—Prices for bags of 135 lbs, on 


Gevekoht & Wedekind 


applicition. 


Telegraphic-Address: “‘Gevekind Hamburg.” 
Se A. B. C. Code 5th Edition. a 


Hamburg 1. 


exported alcohol for these purposes—none of 
which are classified under industrial alcohol. 


If distillation of industrial alcohol and the 
development of agriculture for this purpose is 
to be extended in Ceylon then its possible exis- 
tence is killed in embryo by the restriction of 
the industry within the limits of Government’s 
monopolised stills and the type of still and dis- 
tillery legislatively limited to that ty pe that will 
not produce industrial alcohol at a market value. 


I am quite aware of the limits of Government's 
proposed distilleries and the combined fifteen 
would not produce 200,000 gallons per annum 
and the cost would be at least 1,00 per cent. 
higher. The yield would be uncertain and the 
average between wide limits for the manufac- 
turing plantis not laid down upon sterile or 
pasteurized principles—absolutely essential to 
sure work and calculations. 


I am not touching here upon the Excise ques- 
tion—beyond explaining how it aims a death- 
blow at a possible extension of agriculture and 
industries. An extension so vast that it affects 
the whole civilised world in every industry and 
would add asource of wealth to the British 


Empire second to none and wrest from other 
nations an industry —or rather its extension. 


Leaving alone for the moment all questions of 
temperance and morality, or how it should be 
controlled, I place this statement before your 
public, Sir, and place myself entirely at the 
services of Government or the Planters’ Associ- 
ation to give facts and figures to go upon and 
to verify my statements herein contained, 


There is a far deeper reason that enforces a 
civilised Government to give free scope to indi- 
vidualism in the art of distillation than appears 
to be appreciated. Agriculture and industrial 
ventures depend more largely upon 1t than is 
understood by thelay mind and [ believe my 
figures, that 374,933,734 gallons were manu- 
factured in five couutriesin twelve months will 
reveal the importance of this mighty industry 
to our Ceylon planters. 

The United States in the same year used 
29,927,325 bushels of grain, 18,425,853 gallons of 
molasses from the refineries other than cane sugar 
and 2,161,903 gallons of cane sugar molasses, tota- 
ling 147,810,794 gallons of produced alcohol for 
industrial purpose. Io this must be added 
5,448,584 gallons produced from fruits, 
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Germany on the other hand used produce 
more suitable to her climate thus :— 


Potatoes 2,900,461 tons 
Rye and Barley 312,775 do 


Corn and other grains 144,259 do 
Beet Molasses 45,497 do 
Refuse 2,273,474 gallons 
Seed fruits 2,317.880 do 
Stone fruits 5,049,372 do 
Wine levs (grape) 14,109.293 


Other farinous material 3,004,881 tons, 
Without exception everything is agricultural 
produce. 

Ceylon—I know no more of the East—pro- 
duces one in particular—and scores of farina- 
ceous and fruit productions that yield a higher 
return than anything grown in the West. 

The whole question of Excise from the indus- 
trial—and not the moral—point of view is one 
that should be given the greatest attention to 
by the planters. 

If the Secretary of the P. A. cares to commu- 
nicate with me I am at his disposal aud would 
be quite prepared to lay a paper before his 
Committee.— Yours obediently, 

D. M. WEIGEL. 


‘‘TEA CULTURE IN AMERICA,’’ 


From a ‘‘ First Paper” on the above by 
George F. Mitchell, Scientific Assistant, Drug- 
Plant, Poisonous-Plant, Physiological and Fer- 
mentation Investigations, Bureau of Plant In- 
dustry, United States Department of Agriculture, 
and Secretary, United States Board of Tea 
Experts, we quote the following interesting 
extract :— 

Comparison or LaBour Costs. 

A careful comparison of the labour required in 
the field and factory work of a given tea area 
in the Orient and at Pinehurst shows that in 
the Orient at least twice as many labourers 
are required as at Pinehurst, where mecha- 
nical devices in the field and factory are used. 
It is granted that wages are much higher in 
this country, even among the Southern negroes, 
although of late years wages have materially 
advanced in parts ofthe Urient. Thus a differ- 
ence in thecost of labour, which would appear to 
condemn the attempt to establish a tea industry 
here, does not exist to the extent usually be- 
lieved. However, economy makes it necessary 
to substitute for hand labour improved and often 
special forms of agricultural implements. 

PLuckInG TEA AT PINEHURST. 

Although there are probably not more than 
five flushes, there may be twenty or more pick- 
ings due to the fact that all the shoots in a flush 
do not develop at the same time; hence pluck- 
ings are necessary at frequent intervals to keep 
pace with the continued development. 
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At Pinehurst the plucking is done by coloured 
children, who, with proper supervision, soon be- 
come expert} in their task, and, if available 
statistics are correct, equal and sometimes sur- 
pass the tea pickers of the Orient in the quality 
and quantity of leaf plucked. 

Under favourable conditionsthe children aver- 
age each day about 40 pounds of green leaf, 
which equals 10 pounds of dry tea; but some 
have plucked as much as 75 pounds, which is 
equivalent to 18? pounds of dry tea. At present 
the Pinehurst gardens yield annually up to 600 
pounds of finished tea per acre, depending on 
the variety and age of the plants, fertility of the 
soil, rainfall, temperature and fineness of 
plucking. 

‘‘SHELTER” OR SuGAaR TERA. 

An interesting experiment has been made at 
Pinehurst in raising tea under shelter sufficient 
to protect the plants from the direct sunlight. It 
is also done in Japan, where the finished product 
is styled ‘‘ sugar” tea and is highly appreciated, 
commanding an extra high price. The content 
of thein is very large and that of tannin quite 
small as compared with other teas. The leaves 
attain a very large size, are quite silky, and as- 
sume a decided blue colour. The cup qualities 
are excellent, being delicate in flavour, free from 
astringency, and fairly fragrant. 

At Pinehurst a garden of two-thirds of an acre 
has been covered with a frame, elevated so that 
the mules may plow under it, and spread with a 
rather open wire mesh on which the screen is 
placed. {At first a covering of matting was used, 
which was rolled up at nightfall and spread in 
the morning during the development of a flush, 
but kept rolled up for a few days after the tea 
had been gathered, This procedure was too ex- 
pensive in labour, and now pine straw spread over 
the woven wire is kept in place during the whole 
of the cropping season. Nevertheless, in view 
of the small yield, the cost of production is high, 
although the finished tea readily brings $5 a 
pound .—Tea ond Coffee Trade Journal, April. 


THE GCULTIVATON OF JAVA-NATAL 
INDIGO. 


Or ‘“ INDIGOFERA ARRECTA,” 
Some Questions for Baron Schrottky. 

We have already shown why this species of 
plant has been a disappointment in Behar. The 
Behar climatic conditions are uncongenial to it, 
But in Ceylon we have conditions practically 
similar to those that prevail in Java, and ifin 
Java 32,000 lb of green plant can be obtained 
from one acre, then itshould be obtained from 
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one acre in Ceylon. The Baron tells us that a 
second cutting from a crop grown in Ceylon this 
season has already given 14,500 lb of green plant 
and that the prospects of a good third cutting 
are very hopeful. 

In Behar Java thrived only in the very best 
lands, but in Ceylon, a climate so thoroughly 
suited to it, such a careful selection of land will 
probably not be necessary. Given this big yield 
of green plant per acre, and taking as correct 
what Baron Schrottky tells us about paste, let 
us see what he predicts for Ceylon. 


Ordinarily speaking 100 lb of green plant gives 
21lb of standard indigo paste, and it has already 
been arranged that this be sold, landed at 
Colombo, at 8 annas per lb. Given an outturn 
of 32,000 Ib of green plant per acre, one acre will 
give 800 lb of standard paste, the value of which 
will be Rs 400, and it must be acknowledged 
that thisis a very satisfactory result. As will 
be shown later on, this means a return of nearly 
100 per cent on one’s money. 

IMPROVEMENTS IN MANUYACTURE BY SCIENTIFIO 
METHODS. 

This is a point on which one must speak with 
some reserve. The Behar planter is much averse 
to scientific methods of manufacture, and the 
proof of this is that, although so many processes 
have been tried in Behar during the last 20 years 
there is hardly a factory that does not work in 
the ordinary way nowadays. 

As a rule they have been found too expensive 
and the buyers of indigo have generally set their 
faces against them. The Baron enumerates four 
different processes in the one manufacture and 
people think this means too many chemicals and 
a prohibitive expense. He has claimed that by 
his processes he has obtained not 24 lb. from 100 
maunds of green plant but as much as 3%lb. 
This means 1,067 1b, of standard paste valued 
at Rs.533. 

This is a marked increase, but peoplefare in- 
clined to say:—Such a nice profit can be ob- 
tained from an yield of 24lb. of standard paste 
per 100 maunds of plant, why ply for a higher 
result by using materials which may ruin every- 
thing? As is well known the Baron’s glucosode 
process was tried in 1906 and 1907, and planters 
who tried it commented favourably on it; and 
yet no onein Behar is trying it at the present 
day. Inanswerto these objections the Baron 
says he introduced this process in 1906 and only 
perfected it last year and that the indigo made 
by it at first was boycotted by buyers, who 
would not take any indigo with chemicals in it. 
The stuff being unsaleable, the planters natu- 
rally abandoned the process. 
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The Baron in his pamphlet quotes letters from 
certain dyers in England who are giving his 
standard paste atrial. The fact that they are 
giving it a trial and that they are inclined to 
look upon it with a favourable eye would show 
that since his process has been perfected, any- 
thing injurious tothe indigo made has been 
eliminated, for we presume the paste on trial 
has been manufactured by hisscientific methods. 


Men like dyers, before trying an article, 
generally assure themselves of how the stuff has 
been exactly made. It is rather early to pro- 
nounce a definite opinion on this part of the 
Baron’s scheme; but, as he knew that his indigo 
was boycotted because it, contained matter 
which was considered injurious, it is most likely 
that he has now avoided this danger. We have 
seen that a large acre outturn may be expected, 
that the paste will probably be a success and 
that it is possible the results will be even more 
satisfactory by the employment of scientific 
methods of manufacture. Now comes the all- 
important question of costs, and we only wish 
the Baron had been a little more explicit in his 
details on this point. 


Given 32,000 lb. of green leaf per acre and 
24 lb. of standard paste per 100 lb. of green leaf 
he calculates the expenses per acre at R200 (the 
selling price of the paste made being R400), but 
he adds there is the further cost of rent of land 
and of the factory. 


We would like to know exactly what these 
R200 include. We presume it includes all 
charges for chemicals and manufacture, and that 
factory would include all other charges. Where 
is that important expense, the price of Java 
indigo seed, included? This seed is very expen- 
sive, costing inthe neighbourhood of R60 per 
maund and each acre will require R15 of seed. 


However, this may be only an initial expense, 
for we see no reason why seed should not be 
grown in Ceylon successfully. his has proved 
an utter failure in Behar; but, as has been poin- 
ted out before, Behar conditions are not suited 
to Java indigo. 


If Ceylon can grow an indigo, which gives 
somewhere about 32,000 1b. of green plant per 
acre, and if the Baron can sell the paste made at 
8 annas lb. landed in Colombo and the expenses 
are kept down to, at the most, R250 per acre, 
then the indigo industry should thrive in Ceylon. 
Baron Schrottky adds to these profits R148 per 
acre—value of seeth. Such-a profit could only 
be reckoned on in tha event of tea and-ofher 
planters buying the seeth from the factory: 
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SALES OF PRODUCE IN BRITISH AND CONTINENTAL MARKETS. 


Fibres, Cotton, Grain, Oil Seeds, Hides and Skins, 
Timber, Rubber, Drugs, Wool, Ores, Mica, Gums, Tea, 
Cocoa, Coffee, Copra, Sugar, etc., are being regularly 
“dealt in; Keymer, Son & Co., being selling Agents for 


Estates, Mills and Exporters. 
Samples valued. Best ports for Shipments indicated. 


The management of Estates undertaken. Capital found 
for the development or purchase of valuable properties. 


KEYMER, SON & CO., 


Cables: 
KEYMER, LONDON. 


Whitefriars, 
LONDON, H.C. 
(Same address since 1844), 


In the previous article in Capital, already re- 
ferred to,it was pointed out that many things had 
been and were being tried to take the place of 
indigo—rhea, cotton, flax, jute, sugarcane, etc. 
Most of these have disappeared, and we may 
safely predict they will never be revived again. 
One alone—sugarcane—has survived and it has 
come to stay.—Indian Planters' Gazette, May 25. 


AN INDIGO PLANTER’S FALSE 
REASONINGS. 


(To tHE Epiror, “ Inpran PLANTERS’ 
GAZETTE.”) 

21, Clarendon Crescent, Edinburgh, April 11. 

Deak S1zr,—An Indigo Planter writes me as 
follows:—‘‘I think the Synthetic should be 
dyed according to the Badische directions, and 
with the stuff just as it is sold.” If itis dyed as 
it is sold, itmay contain “refined indigo,” which 
would be a fraud, and if it does not dye in an 
indigo vat, it proves that it is not indigo, Then 
what comes of the scientific contention that Syn- 
thetic Indigotin is pure indigo, quite free of 
impurities and adulterations? Again, he says, 
‘*there is no use in analysing for ‘faxes!’ We 
know that it is the additional stuff put in the 
paste by the makers which brings it so near 
indigo; but if they can bring the stuff to re- 
semble indigo in any way they like or can, the 
result isthe same to us, provided their stuff 
will stand exposure, etc.” That’s utter nonsense! 
Flour and blue stone can be made to resemble 
indigo, but no man of intelligence could hold 
that it was ‘‘pure indigo” or any of the other 
‘fakes” that are generally used, Unless * Syn; 


thetic indigotin” and water can dye as well as 
indigo, itis only, afraudulent competitor, and 
should be denounced accordingly, just as one 
would Logwood blue or Alizarin blue passed 
offas indigo, There must be no adulteration 
whatever of any kind, and every sample and 
every brand of these Synthetic paste should be 
thoroughly analysed before being tried in any. 
way in competition with indigo, for, if a sam- 
ple is “faked” with refined indigo, cake indigo, 
or any other colour, it can’t be genuine. That 
is perfectly clear, and the only way to get rid of 
possible frauds of this nature is to take indigo 
entirely out of the hands of its present manipu- 
lators, and to educate the public to distinguish 
indigo from all subterfuges, and to demand 
the real article, and prosecute those who won’t 
supply it. li the Behar men won’t do that, 
the Ceylon planters will. To leave the trade in 
a state of dereliction as at present, is not only 
insane folly, but fatuous idioey, of which Bri- 
tons should be the last people in the world to 
encourage! My friend’s argument amounts to 
this, thatifany unsvrupulous person challenges 
Behar Indigo against 20 per cent. Synthetic 
paste and adds 10 per cent. or 20 per cent. re- 
fined indigo to it, he may well boast that the 
Synthetic isequal to indigo. A proper analy- 
sis, however, would knock all that on the head 
and the silly planter who would accept the paste 
without analysing it! The same planter also 
quotes a case wherel know more about the 
dyer than he does, but care not, at present, to 
divulge his name, I am etc., 

K, N. MacDonatp, 
ew Indian Planters’ Gaxette, May 11, 
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GROWTH OF RUBBER IN PAPUA. 


Mr. AS Bloomfield writes us from Melbourne, 
under date 22nd February, stating that he has 
just returned from a trip to New Guinea, and 
enclosing some photographs obtained there. He 
is convinced that the Para rubber tree will 
grow in New Guinea as well as, if not better, 
than in any other country in the Tropics. The 
tree with the native standing by it is three years 
and one month old, and has a girth at 3 feet from 
the ground of 24 inches. The other photograph 
represents part of a smal! clearing of three years 
and six months old rubber, which has not had 
the best of treatment with regard to weeding, 
yet compares very favourably with trees of a 
similar age in other countries. These two photo- 
graphs were taken on the property of Sir Rupert 
Clarke's Papua Rubber Plantation Pty., Ltd. 


Photograph No. 3 represents a tree two years 
and seven months old onthe property of the 
Galley Reach Rubber Estates, Ltd, which ad- 
joins that of the Papua Rubber Plantation Pty., 
Ltd,, and No. 4 shows a line of trees on the 
same estates, 

One thousand acres have been planted by the 
two companies in this locality, and excellent 
facilities as regards transit are afforded owing to 
the fact that they are situate only 40 miles from 
Port Moresby (the capital of British New Guinea), 
and produce can be taken from the plantations 
themselves by water to Port Moresby Wharf. 
On the Galley Reach Estate lines some 9 feet 
wide have been cleared down the line of trees, 
and the intervening spaces between the next line 
of trees have been planted with sweet potatoes 
and passiflora, which keeps down the ldlang 
prass.—India-Rubber Journal, April 6. 


TEA AND RUBBER IN JAVA IN 1911. 


The following information is from the report 
by H.M. Corsul at Batavia (Mr J W Stewart) 
on the trade of Java, Sumatra, &c. in 1911, 
which will shortly be issued :-- 


TeA Exports FROM JAVA, 
The exports of Java tea during the years 1910 
and 1911 were as follows :— 
To, 


1910. 1911. 

lo, lb. 
Netherlands +» 18,804,800 22,649,400 
United Kingdom es 18,074,800 15,501,500 
Australia, 2,229,800 6,678,600 
Singapore, for tranship- 

ment to North China & 

Russia 8,973,700 8,237,600 
Russia 106,600 2,005,300 
Canada and América 193,400 403,800 
Other countries 2,256,70) 1,142,300 

Total ws. 4,639,200  5),518,500 
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RuBBEK INDUSTRY IN JAVA, 

A fair number of the Java rukber estatés have 
now reached the productive stage, but the 
majority of these only began to tap on ap ex- 
tended scale towards the end of 1911, and no 
information on the subject of production, ‘cost, 
&c., has yet been published. 

Some statistics of this nature have been ob- 
tained privately, but these refer mainly to a few 
young estates situated in one part of the island, 
That Java estates can produce rubber of a 
superior quality is unquestioned, and so far as 
can be judged from the figures at present avail- 
able the outlook is by no means discouraging, 
returns from the more advanced plantations 
showing a steadily increasing production per 
tree, and low cost. A few estates complain of 
labour difficulties, but as the industry develops 
and the cultivation of rubber becomes more 
familiar to the natives, these troubles will no 
doubt gradually disappear. Tapping is readily 
learnt by the coolies, and managers generally ex- 
press themselves as satisfied with the daily task 
performed. 


Exports of rubber from Java during 1911 
amounted to 982,600lb., as corapared with 156,700 
Ib. during the preceding year, but some con- 
siderable part of this represents wild rubber 
from outlying islands.—Board of Trade Jour- 
nal, May 2. 


—— 


RUBBER INDUSTAY IN SUMATRA. 


The following information is from the report 
by the British Vice-Consul at Medan (Mr A L 
Mathewson) on the trade of the East Coast of 
Sumatra in 1911, which will shortly be issued: — 


The cultivation of plantation rubber is already 
ore of the most important industries in Sumatra 
and bids fair to be a factor of very considerable 
importance in future in furthering the develop- 
ment of the east coast of the island. Itis calcu- 
lated that approximately five-eighths of the whole 
capital invested is British. One or two hitherto 
unexploited districts have been opened up, and 
there is little duubt that even more would have 
been done in this direction had better means of 
communication by road and rail been available. 
A large number of companies intend to plant 
little or nothing further in 1912, but several are 
preparing to plant considerable areas. 

Reliable statistics as to the amount of capital 
invested in the rubber industry in Sumatra and 
the area under plantation rubber are unob- 
tainable, Returns show at the end of 1911 ap« 
proximately 130,000 acres planted, of which ever 
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125,C00 acres are under Hevea Brasiliensis. It 
-has been estimated that at the end of 1911 
there were 50 British rubber companies work- 
in Sumatra, with an issued capital of approxi- 
mately £5,000,000, and a nominal capital of 
about £6,200,000. The capital invested in the 


cultivation of rubber on the east coast of Suma- — 


tra is approximately—British, £5,000,009, Dutch 
3,000,000, German, £80,000, Belgian, £62,000, 
and Swedish, £20,000, a total of £8,162,000. 

- Some 30 companies are now producing rub- 
ber, but the majority of them have only re- 
cently commenced tapping, and that on a very 
small scale. Official figures are not yet avail- 
able, but it is estimated that the q iantity of 
plantation rubber exported from the east coast 
of Sumatra during 1911 amounted to approxi- 
mately €77 tons, of which about 550 tons were 
shipped to London.—Board of Trade Journal, 
May 9. 


GOST OF RUBBER PRODUCTION 
IN MALAYA. 


The majority of investors in rubber plantation 
companies have long since realised that the most 
rapid growth and the largest yields are to be 
associated with estates in the Malay Peniusula ; 
in fact, it would be no exaggeration to say that 
an average yield of 250 1b. per acre per annum 
can be expected from six-year-old trees in 
Malaya, as against one of 155 lb. per acre in 
Ceylon, These satisfactory results were not 
known to the pioneers, but it is a peculiar coin- 
cidence that the Malay Peninsula appears to 
have been selected by Government authorities 
as an area which would stand a somewhat heavy 
rate of taxation. It has been suggested by 
many leaders of the plantation industry that 
the reason why costs of production are so much 
higher in Malaya than elsewhere is that the taxes 
in the form of rent payable to the Government 
each year, drainage assessments, and the ad 
vatorem duty of 23 per cent are excessively high, 
and represent several pence per |b on the cost of 
rubber. Some little correspondence has been 
published in the press with regard to this, Gov- 
ernment officials maintaining that it 1s by no 
means criminal to tax a successful industry, and 
to use the revenue derived by such means for 
the development of poorer states. 


Aicguer ManaGement Costs. 

While we admit that all this taxation has 
quite a marked effect on the cost of production, 
we cannot agree with the suggestion sometimes 
thrown out that taxation in Malaya ig the main 
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offender, In the first place, we know only to our 
regret that the costs of cooly labour in Malaya 
are far in excess of those in Ceylon; in point of 
fact the dollar in Malaya appears to be only equal 
to the rupee of Ceylon in its purchasing capa- 
city. Again we know that a salary of £500 or 
£700 in Malaya for young managers is very fre- 
quent, whereas in Ceylon such a salary would be 
considered quite good, and wuuld only be given 
to men with considerable experience. Ceylon 
will always on account of these difficulties be 
able to stand the strain of smaller annual re- 
turns, Cooly costs, costs of European manage- 
ment, and even also of London management, 
are far greater today in connection with rubber 
than they have ever been with tea companies in 
other countries, We, therefore, think that these 
features must in fairness be allowed for when 
criticism is being offerod on the subject of taxa- 
tion by Government, and its effect on the cost of 
producing rubber.—Jndia Rubber Journal, Apr 20. 


_ 


RUSSIAN GROWN TEA. 


Experiments in the cultivation of tea and other 
sub-tropical products are being carried out by 
the Imperial Russian Government at an estate at 
Chakva, near Batoum. The estate consists of 
about 43,000 acres and covers what was formally 
a hopeless tangle of rank vegetation. During the 
last few years a considerable portion of this ter- 
ritory has been cleared and improved. It has a 
western frontage of about two miles along the 
Black Sea, from which it stretches eastwards, 
and is enclosed by a semi-circle of hills affording 
protection against the cold winds from the 
mountains, The soil is principally red clay, black 
earth, and sandstone, with a little limestone in 
patches. The fields are partly on the plains and 
partly on the low hills, which in some cases have 
been terraced as a protection against erosion, 
During the early stages about 3,000 bushels were 
planted to the acre, but this number has been 
increased until about 4,400 bushels are now 
crowded into that area. Tho leaf is picked four 
times during the season, the first picking yield- 
ing the superior quality, although the second is 
more abundant, and curing is done in a modern 
factory, where every care is taken to ensure 
cleanliness, The machinery used in cleaning, 
curling and packiag is mostly of British manus 
facture. The Uhakva tea somewhat resembles in 
taste the teas of Ceylon and India, and it is sold 
principally in Poland and Central Asia. A fow 
trial shipments have been made to the United 
States, but no regular demand from this market 
has developed as a result, American Grocer, 
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TIBETANS AND THEIR TEA STOCKS. 


An INTERESTING REPORT: PricEs RISING. 

A correspondent writes :—‘‘ The Tibetans 
now declare that) they will not allow any more 
Chinamen to enter their country and have pro- 


hibited all imports from China, including tea.’ 


It is expected that the Dalai Lama will shortly 
return to Lhassa. It is stated that the Tibetans 
have stocks of tea at Lhassa and other places 
for twoor three years, but prices are already 
rising, and bricks of tea (about two seers each) 
of the lowest and medium grades, which usually 
sell at 8 and 12 trancas respectively, now cost 
12 and 20 trancas. The actual value of a tranca 
may be taken as equal to four annas, Tibetans 
do not like the flavour of Indian tea, but if 
planters could match the taste and consistency 
of Chinese brick tea, an outlet might be found 
for Tea Garden refuse which is at present un- 
saleable. It may, of course, be taken for 
granted, that Cliina will not give up her hold on 
Tibet, and that fresh troops will be sent to re- 
conquer the country ; but whether China can 
do that at present—or when—is difficult to say.” 
—Capitatl, April 18. 


TEA TRADE OF | OF CHINA. 


PRosPECTS FOR THIS Cyaan. SUPPLIES. 

The Board of Trade have received reports, 
through the Foreign Office, from H.M. Consular 
Officers at Shanghai, Hankow, Kiukiang and 
Foochow, with regard to the probable effect of 
the revolutionary disturbances upon the tea 
trade of China this season, These reports may 
be summarised as follows :— 

It is at present too early to predict the amount 
of the new season’s total crop; but so far as is 
known, the tea trees in the tea-growing districts 
have not been damaged, and there is no reason 
to anticipate a shortage in the crop itself. It is 
feared, however, that there may be a serious 
shortage in the supplies available for export, 
owing to financial difficulties. The financing of 
the crop is usually arranged by foreign firms 
through native (Chinese) banks; but, owing to 
the almost complete disappearance of these 
banks, especially at Hankow and at Shanghai, it 
will probably be necessary for the foreign firms 
to finance the growers up country themselves. 


There is, moreover, owing to the disturkan- 
ces a feeling of considerable uncertainty as to 
whether money sent to growers will actually 
reach its destination; it is understood that 
certain firms have applied for military guards to 
escort the convoys carrying money to the tea- 
growing districts. 


The Swpplement to the Tropical Agriculturist 


It is consequently anticipated that the sup- 
plies for export will be late in coming torward ; 
and that there will bea shortage in the total 
supply available for export variously estimated 
at from 20 to 35, 40 or even 50 per cent. High 
prices are expected to rule as the result of the 
shortage. It is expected that the so-called 
‘first crop” teas will be particularly affected, 

In this connection it may be mentioned that 
the “brick” tea trade in the Kiangsi district 
was seriously interfered with last year; there 
was a delay of nearly three months in starting 
work in the brick tea factories, and prices ad- 
vanced considerably. Foreign merchants en- 
gaged in the brick tea trade (which is mainly 
carried on with Russia) anticipate a very short 
supply again this year.—Board of Trade Journ |, 
May 2. 


THE TEA TRADE IN JAPAN. 


According to returns now published, the ex- 
port of Japan tea for the last season was very 
active. The total export. during the period from 
May 1, 1911, to the end of February last 
amounted to 40,158,939 lb., an increase of 
2,260,181 lb., on the figures fen the preceding 
year. Hitherto the export of tea has seldom ex- 
ceeded 40,000,000 ib. Not only has a remarkable 
increase been shown in the quantity, but the 
price was also maintained at a good figure 
throughout the season. The shipment of leaf 
during last season to the under-mentioned places 
compares with that of the preceding season as 
follows :— 


New York 11,902,272 14,600,239 
Chicago .» 18,913,536 17,198,209 
Pacific Coast... 8,050,280 5,304,791 
Canada 4,032,266 3,055,700 


The shipment from each port in Japan last 
season was as follows:— 


Shimizu 24,255,603 1b. 
Yokohama 9,223,258 5, 
Kobe 5,596,711 ,, 
Yokkaichi 1,083,890 ,,.. 


It is held that the principal cause for the in- 
crease in the shipment ia that the importation 
of coloured tea into America was prohibited 
from May last year, at which time the colouring 
of tea both for export and home use in Japan 
was prohibited, This course proved successful, 
and the credit of Japan tea in America much 
increased. _ 

While the prospect of the tea trade this year 
would seem to be promising, it is thought the 
presidential election in America in November 
next may disturb trade as usual, and may affect 
the export of tea as well as other articles, 
—North-Ohing Herald, April 18 
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THE NEW U.S.A. TEA STANDARDS. 


Washington, March 29.—As officially published 
by the Treasury Department today the 1912 
repulations for the importation of teas and an- 
nouncing the standards differ in only a few 
respects from those in force last year. The 
differences include the so-called Read test for 
detecting colouring matter in teasand.in stiffer 
regulations against the presence of dust, paraffin 
or facing matter. 


Tea Dust AND BRoxken Liar, 


The final paragraphs of the regulations relate 
to the detection of dust and other foreign sub- 
stances in teas. They read as follows: 


Tea dust or broken leaf mixed with other teas 
or separate, made to imitate gunpowder or other 
teas, with the use of paste or gum or any other 
substance, must be rejected. 


Tf the examiner suspects the presence of 
paraffin or any similar substance, he should 
make the following test in comparison with the 
standards: Spread the tea between two sheets 
of unglazed white paper. Place thereon a hot 
iron. Tho greasy substance, if any, will appear 
on the paper, and if not equal to the standard 
the tea shall be rejected. 


When comparing teas with respective stan- 
dards, care should be used by the examiners 
not to confuse particles of charcoal, charred 
leaves, and stems with coloring or facing matter. 

In the regulation relating to the presence of 
extraneous matters in teas itis explained that 
the word “unintentional” is used in order not to 
penalise an accidental admixture of outside 
matter into the tea, in such small quantities as 
to affect its purity.— Tea and Coffee Trade Jour- 
nat, April, 


PLANTING INDUSTRY IN CEYLON. 


A new edition has been issued of the ex- 
cellent little pamphlet on Ceylon 


COMPILED FOR INTENDING SETTLERS BY THE 
EMIGRANTS’ INFORMATION OFFICE 
(34, Broadway, Westminster, S.W.). The 
area under tea is now put at about 400,000 
acres, but in the low country a considerable 
extent isinterplanted with rubber. Tea flou- 
rishes from a few feet above. sea level to an 
elevation of 7,C00 ft. Tea land in full bearing 
at a high elevation has been sold for as much 
as £120 per acre. The average value of young 
tea in bearing is about £30 per acre. The cost of 
production is from 3d. to 64d. per pound, and 
the average price realised in England is 6d, 
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to 19d. per pound. Up to 1,100 lb. of tea per 
acre have been gathered on the lower levels; 
an average yield of 300 1b. to 450 1b. per acre 
is a fair estimate, The area planted with rub- 
ber is now about 200,000 acres; in 1904 it was 
25,000 acres. In the latter year the exports of 
rubber amounted to 77,212 1lb.; last year they 
were about 6? million pounds.  Insistence is 
laid on the fact that there are 
NO OPENINGS ON ESTATES 

except for those who have capital to invest, 
or who can support themselves for a faw 
years by private means. It may be a number 
of years beforo a salary is paid. Anyone who 
is attracted by the prospects is advised to 
communicate with the London house of a 
Ceylon company, or with ex-Ceylon residents 
who may be able to give introduction to estate 
managers, Boots and leather articles should be 
taken out, but it is advisable to defer the pur- 
chase of thin clothing until after arrival. Kvery- 
thine necessary can be obtained in Colombo 
and the other towns.—Fiedd, April 6. 


RUBBER INDUSTRY OF PERU. 


The following information is from the report 
by H. M. Uonsul at Iquitos (Mr. G B Michel) 
on the trade of that district in 1911, which will 
shortly be issued :--The outlook for the rubber 
industry during the year 1912 is a gloomy one, 
Official statistics show that the exports of 
rubber have been declining since 1907, and 
although the smaller quantity exported in 1910 
was counterbalanced by the high prices of that 
year, in 1911 there was a deficiency of 212 tons 
with prices of an average of 50 per cent. under 
those of the year before.—Bvoard of Trade Jour- 
nal, May 9. 


GCOCONUTS IN ZANZIBAR. 


HELP FROM Mat.aBar. 

Great attention is being bestowed nowadays, 
in several coconut-growing countries, to im- 
proved methods both of cultivation and of pre- 
paration of coconut products for the market, 
writes a correspondentto the Madras Mail, And 
in this connection it is interesting to learn that 


AN OFFICIAL FROM THE ZANZIBAR 
PROTECTORATE, 


which is now distinct and separate from the 
Government of Kast Africa, has just visited 
Southern India with the object of securing, as 
free or unindentured emigrants, 12 families 
who are wanted in the Protectorate to help, 
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carry out the local Government’s endeavours to 
improve the standard of coconut cultivation, 
which is apparently not very high. The idea 
would appear to be the gradual 


CONVERSION OF MIXED GARDENS OF CLOVE AND 
COCONUT INTO EXCLUSIVELY COCONUT 
GARDENS, 


and should this be realised, Zanzibar may cease 
to be the world’s largest supplier of cloves, its 
gardens having hitherto produced about four- 
fifths of the clove crops of the world. Doubt- 
less, the authorities of the Protectorate realise 
that coconuts will in future serve as a better 
foundation of prosperity than spices, of which 
latter, however, the clove is not the only 
one largely raised in Zanzibar, pepper, cinna- 
mon and other descriptions being also con- 
siderably produced and exported, in addi- 
tion to which gum, copal and rubber represent 
fairly important items in the list of exports. 


THE TERMS OFFERED 


to the dozen families were particularly attrac- 
tive. For the first year after arrival they will be 
permitted to cultivate where they like in the 
coconut and clove areas, while in the rice area 
each family will be: given up to three acres rent 
free. After the first year special land purchase 
facilities will be afforded, and for the next three 
years the work these emigrants will be required 
to do will be the conversion of mixed clove and 
coconut gardens, into purely coconut gardens, 
and we note that each family is required to take 
its own native hand implements. Moreover, the 


EMIGRANTS ARE INVITED TO TAKE GOATS, 
CATTLE AND PCULTRY, 


which they would be able to raise under favour- 
able conditions. Labour conditions in the Pro- 
tectorate would seem to be particularly good, 
as 16 is said that in the close season a man and 
his wife working together can earn R1-8a day, 
besides which they may, if they choose, take up 
the ordinary plantation labour under which the 
men at present employed are said to earn R24 a 
month. Then, task work conditions are ex- 
ceptionally good from the labourer’s point of 
view, involving large wages and plenty of leisure. 
Altogether, the attractions are undoubtedly 
great, but, having regard to the general con- 
ditions of Indian emigration, it is not surprising 
to learn that 


COMPLETE SUCCESS HAS NOT ATTENDED THIS 
ZANZIBAR EMIGRATION EXPRRIMENT 


of inviting. entire Indian households, men, 
women and children, to found new homes 
and seek fortunes under strange skies, not, 


however, that the emigrants would be en- 
tirely among strangers, for there are already at 
present 35,000 Indians in Zanzibar, all from 
the Bombay side and chiefly Mahomedans, with 
a sprinkling of enterprising Bunias. The oflicial 
referred to has only succeeded to the extent of 
securing a number of adult male emigrants who 
have undertaken to takeover their families in 
the event of their finding the conditions of ex- 
istence suitable for their women and children. 
It is perhaps superfluous to state that 
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THE LABOUR HAS ALL BEEN RECRUITED ON 
THE MALABAR COAST, 


A few years ago, owing to insufficiency of labour 
in Zanzibar and Pemba, the authorities had to 
import labourers for the gathering of the clove 
crop, and even then the supply was in defect and 
the native population had to be attracted to the 
work by the offer of liberal terms. Whatever 
may be the reason for the decision to replace 
cloves by coconuts, there can be no doubt that 
the reduction of the Zanzibar clove area will 
affect the world’s supply of this spice, the dis- 
tributing centre of which has long been Bombay, 
from where cloves imported from Zanzibar and 
Pemba are sent to all parts of India, being also 
largely exported to China and Japan. In India, 
cloves are raised only to avery limited extent, 
and it might be worth while to experiment with 
this cultivation with a view to its extension.— 
Statesman, May 16. 


——————————ad 


JAGGERY MANUFACTURE. 


PRACTICAL DEMONSTRATION AT COIMBATORE. 


Madras, April 10.—An interesting demon- 
stration in improved methods ot manufacturing 
jaggery was given by Mr R C Wood, Super- 
intendent of the Government Agricultural Farm 
and Principal of the Central Agricultural Col- 
lege, Coimbatore. Sugarcane is one of the staple 
crops of the district and jaggery manufactured 
there is sent in large quantities to the Bombay 
Presidency. About 300 sugarcane growers and 
manufacturers from all parts of the district atten- 
dad the demonstration. Pamphlets in English 
and Tamil describing the improved process were 
distributed, and during the practical demonstra- 
tion questions were replied to and explanations 
given to those who had any doubts regarding 
the new process. Many of the sugarcane growers 
took away with them canes from the farm for 
seed purposes, while others decided to substi- 
tute the new process of manufacture for that 
hitherto used.—Statesman. 


GASSAVA AS A PRODUCER OF 
ALCOHOL. 


Adverting to Mr D M Weigel’s letter, apper- 
ing on page 559, a correspondent surmises that the 
plant referred to as producing cheaper alcohol 
than either potatoes or turnips must be the 
Cassava or Manioc, grown in many parts of the 
island as an edible; but he fears Mr Weigel’s 
estimate of crop (20 tons to the acre) is far too 
high, while the price quoted (R5 a ton) is 
far too low, considering that at present a lb. of 
the yam is selling at three or four cents. 
Mr Weigel also overlooks the exhausting nature 
of the plant. Hven if the Government were to 
stop all thieving and cattle trespass, our cor- 
respondent thinks it would not pay the planters 
handsomely, as Mr Weigel asserts, at R5 a ton 
however extensive the cultivation might be. 
In this connection we are reminded of a remark 
made during the Peradeniya Rubber Exhibition 
in 1906 that a good deal of the Tapioca grown 
in the Federated Malay States re-appegred later 
as Scotch Whisky | 
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VISIT OF MR. W. WICHERLEY 
fea TO} CEYLON. 


Uli. 


Stint Wants To Do PiongeERiING WorK IN 
NortH-Centrat PRrovincr. 


Syndicate with £7,000 {Capital. 

Mr. W. Wicherley, who is well-known in 
Ceylon, is again in the island in connéction 
with his project to open up the North-Central 
Province. In conversation with our represen- 
tative Mr. Wicherley stated that he is the 
chief shareholder in a syndicate ot four, who 
are anxious to take land in the North Coen- 
tral Province and do some pioneering work 
there. They havea capital of seven thousand 
pounds, and the other members of the Syndi- 
cate are friends of Mr. Wicherley at home. He 
is anxious to get a thousand acres at least 
from the Government but as the auction and 
various other formalities are not yet completed 
it is not at all certain when the project will 
be commenced. 


Mr. Wicherley says that the Wanni district, 
although looked upon as waste land has a 
fine future before it as a district for forming 
Tamil settlements. In his opinion Government 
have a fine opportunity here, especially when 
the Indo-Ceylon railway is completed, for trans- 
forming this area. If they will not allow pri- 
vate pioneers to get the quantity of land 
they require they should utilise the convict 
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labour for clearing the jungle. Government 
could charge enhanced prices for the land so 
cleared, and he feels sure that planters would 
readily snap up the:land thus available. “I 
myself, and the syndicate, I am here for would 
readily take up ten thousand acres of the land 
so cleared,” he says. 
CEARA RUBBER, 

The district, continued Mr.Wicherley, is suit- 
able for three crops, these being Ceara Rub- 
ber, tobacco and cotton. The jungle is short 
and can be dealt with fairly easily, but 
the difficulty is in getting suitable labour. 
When the Indo-Ceylon Railway is complete 
he believes that a large number of Tamils 
will come down to settle in the island, and if 
suitable settlements were formed in the Wanni 
District there would be plenty of labour, village 
labour, available and suitable for this work. He 
is of opinion that Government should give 
better facilities for men who are willing to 
undertake the pioneering work. He stated that 
he does not anticipate dealing with coconuts, 
but will confine himself to the production of 
Ceara rubber. 

Success in GERMAN SoutH Arrica, 

Mr. Wicherley stated that they were doing 
remarkably well in German South Africa with 
Ceara rubber, and this year’s yields have shown 
an increase over last year by one hundred and 
fifty per cent. The trees are behaving remark- 
ably well, and trees at three years and under 
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are being tapped. Last year 26,000 lb. of rubber 
were obtained from trees three years old, and 
this year it is anticipated that 70,000 lb. of 
rubber will be obtained from trees of this age. 
Tapping is done on the pricking system, but the 
coolies are now being taught to tap on the half 
herring-bone system, three feet from the ground 
and in foot sections. Tapping is conducted 
every other day and in the dry weather, and the 
average crop per tree is three-quarters of a lb. 


A New CoacuLatine MAcHINE. 


On hig present visit Mr Wicherley has brought 
outa new rubber coagulating machine of his 
own inventiou. Itis a very compact structure 
measuring cight feet by tour feet. It can easily 
be conveyed to estates, and the latex carried 
to it. By a simple rotary motion the rubber is 
coagulated and smoked, and can be turned out 
about eighteen pounds per hour. The blocks are 
a quarter of an inch thick and nine inches 
long. He made a number of experiments with it 
in England, but at first the machine was a failure. 
By continuous experiment the machine was got 
to work successtully and now can be turned out 
for afew pounds. The process is of coursea 
secret one. The patent was opposed by Mr Wick- 
ham, but according to Mr Wicherley the latter 
was defeated. He hopes to get to work with the 
machine in a very few weeks. 


New SEEDS FoR PERADENIYA. 


Mr Wicherley has also brought out a number 
of varieties of seeds from Brazil which he is go- 
ing to take to Peradeniya for experimental pur- 
poses, some of the seeds are those of the oil nut 
palm which he says grows very rapidly and 
ought to do very well here. Another variety is 
the Coquinto, which means small coconut, and 
which he states is a very useful one. 


He will spend about four months in Ceylon 
and then goes to Malaya, and afterwards 
Burma, and then home. 


TEA AND RUBBER 'IN HOLLAND. 


A Consular report for 1911 on the trade of 
Amsterdam and the Netherlands points out 
that the arrivals of Java tea at Amsterdam 
were again fess during 1911 as compared with 
previous years, numbering 136,800 cases, as 
against 157,600 and 174,400 cases in 1910 and 
1909 respectively. The results obtained from 
the rubber industry during 1911 show a consi- 
derable advance on previous years, and it is ex- 
pected that the arrivals on this market will in- 
crease very rapidly during the next few years as 
the plantations in the colonies attain full pro- 
ductions. The total arrivals of rubber of all 
kinds at Amsterdam amounted to 240 tons, of 
which 146 tons were Hevea and Ficus from Java, 
the remainder being miscellaneous kinds. Re- 
ference is made to the use of coffee substitutes, 
chiefly coffee adulterated with chicory and 
roasted beans of various kinds, which is increas- 
ing considerably in the Netherlands, probably 
in consequence of the rise in the price of coffee, 
—H. & ©. Mail, May 17. 
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COCONUT PLANTING NOTES. 


Negombo, 29th May, 1912. 

All interested in coconuts, as planters or 
manufacturers, are delighted with the splendid 
weather we are having. If we hac the direction 
of it, we would not he able to ordain it better 
than now. We have bright sunshine with oc- 
casional showers of rain. This prevents the 
soil becoming sodden on average lands, But 
most of Negombo town is very low-lying, and 
in some places must be below sea-level. Houses 
in these places have all the walls damp and 
the floors wet with moisture. There is very 
little movement of the water, yet one does not 
hear of mosquitoes and malaria, 


MR. DUPONT, THE DIRECTOR OF THE BOTANICAL 
GARDENS AT THE SEYCHELLES 


was in the Islanda few months ago. He is 
an ardent Agriculturist and has qualified as 
an Agricultural Chemist. Being interested in 
coconuts, he paid me a visit at Horrekelle. 
I have just received a letter from him, dated 
the 7th February.. The only foreign post- 
mark it bears is ‘‘ Aden, May 14th.” I 
cannot account for the delay. What he writes 
about coconuts is: ‘‘I shall always be inter- 
ested in your work, and whenever any new sys- 
tem is discovered in Ceylon for the treatment 
of coconut trees, please drop we a word of in- 
formation. I think you have much to do with 
regard to manuring, but 


YOU MUST HAVE AN EXPERIMENTAL FIELD 
WORKED AT GOVERNMENT EXPENSE, 


and a programme thoughtfully established with 
the aid of planters of standing and scientists 
like Bamber and Lock.” 


I have made this suggestion before now, only 
I did not suggest it being carried out at Gov- 
ernment expense. I trust, Sir, that you will 
back up the suggestion that Scientists, includ- 
ing Mr. C Drieberg, should choose out plots on 
representative estates in different districts, and 
direct their cultivation, at the expense of the - 
proprietors, the cultivation to include ploughing, 
harrowing, green manuring, &c., &c., &e. If re- 
sults are carefully noted and published, they 
would be of mch use to all interested in coconuts. 


In this connection I may say that I was very 
much interested in the 


TABLE PUBLISHED IN YOUR DIRECTORY, OF THE 
ACREAGE UNDER COCONUTS 


in every part of the world. I find that Ceylon has 
the largest acreage under coconuts in the world 
—770,000 acres, the next being S. America with 
500,000 acres. ‘The interest of the information 
given would have been intensified, if you could 
have given a table of exports of all the products 
of the palm in the different countries I have 
enumerated, IL have always heard it said that 
our crops cannot affect prices, as they are a drop 
in the bucket (not ocean), The acreage under 
coconuts in Ceylon is about one-fourth of ‘the 
acreage under coconuts in the whole world.—B. 
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CEYLON AND THE COCONUT OUT- 
PUT OF THE WORLD. 


Colombo, May 3lst. 
Sir,—Referring to your Negombo correspon- 
dent’s remarks about the coconut position, it 
would be interesting to have some reliable data 
for his statement that Ceylon has in cultivation 
one-quarter of the world’s acreage in coconuts. 


The available figures of the world’s.shipments 
of copra for 1911 excluding Ceylon show a 
total of :— 

441,512 tons. 

The Ceylon figures for 1911 are 


roughly :— 
Copra aoe ... 38,444 tons. 
Coconut Oil nae, PDH OIE lee 


Desiccated Coconut 14,555 ,, 
Coconuts . PgdA SOO) 93 
Poonac ,.. ost LO; 200). 4, 


Total... 97,112 tons. 


lf the figures representing other countries 
exports of coconut oil, coconuts, &c., were 
given, they would further tell against the cal- 
culation that this island has such a predomi 
nant interest as your correspondent indicates 
unless, of course, it could be shown that thy 
Ceylon yield was, compared with other cou 
tries, out of proportion to its acreage unues 
cultivation,—Yours faithfully, ‘ 

. B 


GREAT CAMPHOR TREE OF KYOTO 
ALMOST LOST BY FIRE. 


A Kyoto dispatch says that an ancient cam- 
phor-tree, about 120 feet high and 12 feet in 
diameter, standing on the grounds of the Yasaka 
shrine, in the city was almost burned down about 
midnight Wednesday. The tree was looked 
upon with great veneration by Kyoto people as 
the shin-boku (or sacred to the shrine), being 
supposed to be over ten centuries old. ‘he fire 
started in the hollow ofthe tree, and continued 
to rage till about six o’clock Thursday morning, 
despite the hard efforts of the firs-men to ex- 
tinguish it. The flames which seemed apparently 
subdued for a ‘ime, regained strength about 
eight o’clock anc: began to burn with redoubled 
vigour, Then about tifteen fire-mon climbed to 
the top of thetree through the firo and smoke 
and poured water into the hollow from above. 
This desperate step proved entirely successful 
and the obstinate fire was at last completely 
suppressed. The tres, however, has been char- 
red, so thatit 1s feared that it will not survive 
the disaster. It is supposed that some beggars, 
who were seeking shelter in the hollow, which 
was large enough to accommodate five or six 
persons easily, built a fire which getting out of 
their contro], developed into such serious dimen: 


sions,—Japan Limes, March 3\), 
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THE BRAZIL RUBBER INDUSTRY. 


_ In Brazil they are recognising the fact that 
under existing conditions the rubber industry 
is not in a position to compete with the plant- 
ation enterprise of the Middle Hast. On the sub- 
ject of the large—and improved—dividends de- 
clared by some Middle East plantation rubber 
companies which have been converted from a 
rupee to asterling basis, the ‘‘ Brazilian Re- 
view ” says:—“ This sort of thing means so many 
more nails in the coffin of Brazil’s rubber in- 
dustry, unless there is a very rapid move for 
better conditions,” 

It should be noted that the President of the 
Brazilian Republic has signed a decree approv- 
ing the regulations of law which provides for 

THE IMPROVEMENT, OF CONDITIONS IN THE 
AMAZON VALLEY. 

The main provisions of the law are as follows : — 
(1) The encouragement of the extractive in- 
dustry and the cultivation of the principal 
rubber producing trees ; (2) the establishment 
of refineries and factories for the making 
of rubber goods ; (3) granting of aid to immi- 
grants on their arrival and to labourers already 
settled in the Amazon Valley ; (4) to improve 
methods of transport and reduce freights in the 
Amazon Valley ; (5) to establish centres for the 
production of food stuffs in the Amazon Valley; 
(6) to look into and legalise the titles by which 
land is held in the Federal Territory of the 
Acre; (7) to hold triennial exhibitions in Rio 
embracing everything relating to the rubber 
industry; (8) to make arrangements with the 
States producing seringa rubber for the reduc- 
tion of export duties and for the protection and 
expansion of the rubber trade. 

Apropos the product of the Amazon country 
and the statement made with reference to it, 
viz., that ‘‘ every ton of rubber costs a humaa 
life,’ the ‘‘ India Rubber World” of New York 
discusses the health conditions of that ~egion. 
It says: ‘‘ It is quite likely that each years out- 
put of rubber trom the Amazon costs 20,000 
human lives, perhaps more. This extreme mor- 
tality is attributable to a variety of reasons— 
primarily to the climate conditions, which ren- 
der it almost impossible for a white man to live 
in that region; to the swamp fevers; the dreaded 
beri-beri; the wild animals, and still worse the 
poisonous snakes of the jungles; to the unes- 
capable pestsof mosquitoes and other insects ; 
to the extremely unwholesome food and worse 
drink, the typhoid-producing water; to the 
feeble preventive measures so far taken and 
the inadequate remedial agencies hitherto em- 
ployed. All of these combine to create condi- 
tions under which human life is well-nigh im- 
possible. 5 

‘Over against this compare the conditions 
that obtain in plantation countries, and especi- 
ally in those sections where the largest and most 
prosperous plantations have been started. Here 
the labourers, or the greater part of them, live 
underthe most sanitary conditions possible in 
a tropical climate. They are wholesomely fed, 
and given pure water to drink. They are ade- 
quately sheltered ; they are protected as far as 

‘possible from mosquitoes and -other disease- 
pencils insects; ‘they are kept under. expert 
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medical surveillance and given prompt medical 
attention ; with the result that they enjoy bet- 
ter health than labours engaged in other occu- 
pations in the same community. In other words, 
ina large plantation district, rubber gathering 
instead of being destructive of life is a preserver 
of health, and a conserver of life. It is 
not necessary to make a nice analysis for the 
purpose of detecting just what percentage of 
this fortunate situation is attributable to the 
working of the planter’s heart and how much to 
the operation of the planter’s head. The fact 
remains that a plantation of rubber is as free 
from human sacrifice as almost any line of human 
endeavour.” Those who have lived for a vear or 
two on some rubber plantationsin the Mid-Hast 
may not be quite so impressed with the attrac- 
tions of this vivid picture in its applications to 
health but by comparison with wild rubber con- 
ditions it will be generally admitted that your 
New York contemporary is right when it says, 
“‘the constantly increasing proportion of planta- 
tion rubber not only makes for the commercial 
stability of the whole rubber industry, but for 
its humaneness.”—H. & C. Mail, May 17. 


TEA DRINKING IN FRANGE, 
GERMANY, &C. 


In reply to a ‘‘Student of Statistics” who 
wrote expressing surprise at the slow progress 
made by tea-drinking in countries like France 
and Germany, a ‘‘ Student of the Tea Market’ 
points out that in these countries the placo of 
tea has hitherto been taken chiefly by wine and 
beer, coffee and chocolate, and that it is a very 
hard thing to break down national customs, es- 
pecially ia eating and drinking. The tea market 
student gues on to say there are indications 
that these prejudices are gradually being over- 
come, but this has not been done without much 
pains and cost to the representatives of the In- 
dian and Ceylon planting communities, by whom, 
however, for a numberof years past, a steady 
propaganda has been kept going, more particu- 
larly in Germany, Belgium, Australia, Southern 
Seandinavia, and, to a smaller extent, in France 
and Italy. He then refors to ‘‘a special commis- 
sioner, resident in Germany, devoting his entire 
time and effort to the introduction of [ndian teas 
into that and surrounding countries. For the 
moment owing to the great prosperity of the 
tea industry, there isa tendency to relax these 
offorts, but 16 will, in my view, bea very great 
pity if this should occur. Should production 
again tead to outstrip cousumption by the older 
tea drinking countries—which are few in number 
comparatively —prices might again fall to an un- 
remunerative level, as they did not more than 
five or six years ago, and then the advantage of 
having fresh channels opened up would be of 
inestimable advantage. It is therefore sincerely 
to be hoped,” he adds,’ that those in authority 
(and they possess the means in the shapes of the 
Indian Cessand the Ceylon ‘Thirty Committee’s 
funds’) will not relax their efforts, but continue 
to peg away not only in Germany, but in other 
European countries, educating, by every pos- 
sible means, the peoples there to the advantages 
to be derived from'the use of pure and good tea,’! 
wf, & Q, Mail, May 17, 


and Magazine of the Ceylon Agricultural Society.—June, 1912. 


SUGAR INDUSTRY IN MADRAS. 


EXPERIMENTAL CENTRAL FACTORY. 


Mr A Chatterton wrote as follows to the 
Madras Government on May 10th :— 


In the Noyel valley to the south and east of 
Coimbatore sugarcane cultivation is more con- 
centrated than in almost any other part of the 
Presidexcy, and [ propose that this plant should 
be established in the village of Singanallur on 
some land close to the main road at a point 
about five miles trom Coimbatore. I have re- 
cently made a careful inspection of the various 
possible sites at which the plant can be erected, 
and [ find that it is impossible to locate the plant 
in the centre of the tracts covered with sugar- 
cane owing to the fact that during the crushing 
season the land is more or less under water and 
being black-cotton soil it is quite impassable for 
carts. The site selected is close to the main 
road and easy transport is possible for the sugar 
cane grown on the garden lands of Uppilipala- 
yam and forall the cane grown in Singanallur 
near the road. The land is a piece of stony-waste 
of extremely little agricultural value, and I 
think it will be possible to obtain as much as we 
want fora small annual rental. If the experi- 
ment proves !successful and it is desirable to 
make the experimental station a permanent one, 
steps can betaken to acquire the land perma- 
nently. I have been unable to make any definite 
agreement with the man, as at present he is away 
on a pilgrimage. Should any difficulties arise, 
which however I do not anticipate, in respect to 
obtaining a lease of the land, I vould request 
that Government will allow meto acquire an area 
of about two acres, tha land compensation for 
which will not, l imagine, exceed Rs, 300. 

Under the present system of 

MANUFACTURING JAGGERY, 


the ryot sets up his mill and an evapora- 
ting. pan in acorner of the sugarcane field 
and the lead to the mill is consequently a very 
short one. I think there is no doubt that with 
the plant which it is proposed to erect we shall 
beable to obtain a better class of jaggery, because 
I intend to put that operation in charge of the 
most skilled jaggery boiler I can find, and I am 
already in communication with the officers of 
the Agricultural Department in respect to this 
point. The experiment will be designed to as- 
certain from what distance it would pay ryots 
to bring their sugarcane to the mill to have it 
made into jaggery in preference to employing 
bullock driven mills in their own fields. The 
system on which I propose work should be con- 
ducted is that the ryot should bring his cane 
to the mill and that the juice should be ex- 
tracted and manufactured into jaggery and the 
jaggery minus a certain percentage should be 
returned to him, a sufficient portion being re- 
tained to cover the working cost of the plant, 
I propose, in the first instance, to deduct 20 per 
cent of the jaggery manufactured. This is pos- 
sibly more than is necessary, but it is difficult to 
get accurate data regarding the cost of carrying 
on the work. I propose that the jaggery re- 
tained skould be sold and, if at the end of the 
working season we find that we have taken too 
large a percentage of the product, I would then 
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make to each ryot a pro rata distribution of the 
surplus available, These proposals have already 
been explained to the ryots of Singanallur and 
a number of them have agreed to try the ex- 
periment. During the first year’s working a 
considerable amount of experimental work will 
have to be done and I would suggest that the 
cost of this should not be charged against the 
ryots as it may possibly unduly delay the devel- 
opment of the system. 


Mr CHATTERTON’S SUGGESTLONS, 


The estimate I submit amounts to K10,000 and 
provides for the purchase of a 12 horse-power 
oil engine and a 18 in. by 12 in. sugar mill 
which [ think will be capable of dealing with 14 
tons of sugarcane per hour. [t will be most con- 
venient to explain the necessity for the various 
items in the estimate by describing the process 
of working which it is proposed to adopt. The 
juice from the .mill will be ran into a small 
sump from which it will bo pumped by a dia- 
phragm pump worked off the axle of the mill 
into one or the other of the two measuring 
tanks. In this way, it will be possible to deter- 
mine exactly the quantity of juice obtained 
from the cane brought by a particular ryot. At 
the outset, each ryot’s juice will be boiled down 
separately so that we may accurately ascertain 
the quantity of jaggeryjproduced from the juice 
yielded by the cane. A weighing machine is 
also provided which will enable us to weigh the 
cane when necessary and to weigh the jaggery 
after it is made, From the measuring tanks 
which will be fixed in position the juice will be 
drawn off into large buckets carried on wheels 
and by this means transferred to the boiling 
pans, of which it is proposed 15 the first instance 
to erect twenty of the ordinary circular type and 
one set of four boiling pans in series. The 
engine will require a shed with a galvanised iron 
roof, but over the rest of the plant I only pro- 
pose to use a thatched roof as cheaply construc- 
ted as possible, Till the experiment has been made 
we cannot say with absolute certainty that it 
will prove a success. Unforeseen difficulties may 
possibly occur and at the outset I wish to avoid 
as far as possible incurring any expenditure on 
permanent work. Assuming that we do not 
meet with success as anticipated at Singanallur, 
it wight be desirable to shift the plant to some 
other place, and if this has to be done it will, 
with the arrangements proposed prove a com- 
paratively simple business. A considerable 
quantity of water will be required to work the 
plant and keep the pans clean. There is no 
well within about 200 yards of the site of the 
proposed installation and, to start with, I pro- 
pose carting the water, but if at the outset the 
experiment promises well it will be well to have 
borings made on the site and sink a small well 
for the purpose of obtaining the water required. 
The estimate provides a lump sum of R980 for 
working expenses. These are estimated at 
about R30 a day and itis impossible to say how 
many days’ work will be done during the season, 
If the plant is kept fully at work for sixty days, 
its earnings may be expected to amount to a very 
considerable sum, 3s I think we ought to count 
cn a net profit of at least R20 per working day. » 

As the cane crushing season begins at 
Singanallur on the Ist’ July and continues 
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through the months of August and Sep- 
tember it is desirable that we should have 
the plant ready at work on the Ist July 
and there will be no difficulty about this if Gov- 
ernment were pleased to accord sanction to 
purchase the oil-engine locally. All the other 
plant including the sugar mill will be of local 
manufacture and the oil-engine I propose to 
procure from Messrs Massy & Co., and that it 
should be of the usual type which we supply to 
ryots for driving pumps. A number of these 
engines are now in stock and they can be pro- 
cured without any delay. I have, therefore, to 
request that very early orders may be passed on 
these proposals. 


THE GOVERNMENT ORDER. 

The Government have passed the following 
order :— 

The Government approve Mr Chatterton’s 
proposal for the erection at Singanallur ofa 
small central plant for crushing sugarcane and 
making jaggery as an experimental measure 
during the present sugarcane season at an esti- 
mated cost of Rs. 10,000. The Government 
sanction the local purchase of the plant required 
forthe experiment, as it is necessary that the 
plant should be erected before July nextin order 
that the work may be commenced with the com- 
mencement of the sugarcane season, 


The land required for the experimental station 
should be acquired for temporary occupation 
under tbe provisions of the Land Acquisition Act. 


In regard to the proposal to deduct and sell 
on behalf of Government 20 per cent. of the 
jaggery manufactured to cover the working cost 
of the plant and to make each ryot a pro rata 
Gistribution of the surplus deduction if any, at 
the end of the season, Mr Chatterton will be 
requested to explain whether any special estab- 
lishment will be necessary. 


He is requested to report at the end of the 
season on the results of the experiment and on 
the question of renewing it next season,—WV. 
Mail, June 8. 


PROSPECTS OF CAMPHOR. 


In Mataya. 


We have from time to time, as our readers are 
aware, devoted space to information about the 
cultivation of camphor and some of our later 
articles had reference to the experiments carried 
out under the supervision of Mr BJ Eaton, 
Chemist to the F.M.S. Government. Mr Haton 
has issued a bulletin in connection with the 
experiments made, from which we learn that 
in his opinion the industry would prove quite 
remunerative in the Federated Malay States if 
carried out on the lines suggested in the bul- 
letin, thatis fairly close planting to form hedges, 
with about 700 trees per acre, pruning being 
carried out two or three times per annum. Mr 
Eaton tells us that in order to run a distilling 
plant economically an area of at least 100 acres 
should be planted up. The camphor tree ap- 
pears to thrive in this country on comparatively 
poor laterite soil if well drained, and the chea- 
pest land, provided it isnot swampy, should be 

obtained, The plant, we are told, will not ex- 
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haust the land asall the prunings after distil- 
lation can be returned to the soil and used asa 
mulch; so that practically no mineral matter 
is removed. 

The only apparatus necessary is a suitable 
boiler capable of evaporating from 40 to 30 
gallons of water per hour with a still of 
about 150 to 200 cubic feet capacity capable 
of holding a ton of prunings together with 
a suitable condenser of the type described 
in the Bulletin. This apparatus can be erected 


‘in a suitable galvanized building and should not 


cost more than about $2,000 to $3,000. The chief 
difficulty at present is the question of the pro- 
pagation ofjplants owing to the poor germination 
of seed obtained from Japan. Seedlings, which 
are very satisfactory, are probably too expensive 
and further experiments are required in methods 
for propagating from cuttings. Mr Eaton esti- 
mates that the cost of bringing an acre into 
bearing, assuming the trees to be pruned for the 
first time at 3 years of age, should pot be more 
than £15 to £20. The following should prove of 
interest to anyone who might feel disposed to 
give camphor cultivation a trial. 


The total cost of production per 1U0 1b of cam- 
phor worked out by Mr Eaton is as follows :— 


$ cts. 
Cost of collection, transport, etc., 
of 154,000 lb of prunings ve 14 00 
Cost of distillation fuel, etc., in- 
cluding boiler attendant ». 10 00 
Cost of packing, shipping, etc. 3 00 
Total cost - 27 00 


Market price of 100!b ofcrude camphor $60°v0 

The profit, therefore, on the 100 1b. is $33°00 

Profit per acre of 700 trees with three year 
prunings per year is estimated by Mr Eaton at 
$60—$80.—Grenier’s Rubber News, May 25, 


A RUBBER SCHOOL IN KUALA 
LUMPUR. 


We are induced to return to the subject of 
rubber schools by perusal of an interesting 
article on the subject appearing in the columns 
of ‘‘ Commerce,” Calcutta, which strongly advo- 
cates the establishment of rubber schools in the 
Tropics on the lines of the one which has been 
inaugurated in London. What we shouid like 
to see is the establishment of a rubber school or 
jectuce room in Kuala Lumpur for the benefit of 
young Assistants just out from home. Its scope 
might be even extended and made to be useful 
to older planters who, perchance, may be in 
need of a wrinkle or two on a subject with which 
they are not thoroughly acquainted. We would 
suggest, in this connection, thata lecture room 
might, with untold advantages, be provided at 
the Agricultural Station, Kuala Lumpur, and 
a series of lectures be arranged for during the 
year, from which young Assistants would derive 
considerable benefit not only for themselves 
but for those who employ them. How many 
initia) mistakes might be saved if Assistants 
were properly guided in the .right way and we 
could not think of a better way and a surer way 
to do this than by the means we have indicated, 
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There is no lack of talent among our scientists 
and older planters in this country and we feel 
sure that it the Government took an interest in 
the subject the services of many a leading planter 
could be enlisted in the cause. The Director of 
Agriculture, in our opinion, would be the fittest 
person to take a leading part in the Rubber 
School. Lectures from him, as well as, say, 
from Mr Bancroft, Mycologist, Mr Spring, and 
Mr B J Eaton on the scientific side would do 
more good from a practical point of view than 
all the Bulletins put together. The Medical 
aspects of rubber could be entrusted into the 
safe and able hands of Dr Malcolm Watson, 
while Labour hints would be ably handled by 
men like Mr Harvey, Mr Macfadyen and others. 
As we have said there is no lack of available 
talent and many names occur to us as being 
suitavle for the role ot lecturer. Perbaps the 
suggestion put forward by us can be improved 
upon and made more useful but we shall vest 
content if we have been the means to induce in- 
terest in the subject and from which might re- 
. sult what we fain would wish to see established 
—a rubber school in our midst.—Grenier’s Rub- 
ber News, May 25. 


COTTON GROWING IN SIND. 


Experiments with Ameriean Seed. 


Karachi, June 1.—Nothing will be done this 
year in Sind with American cotton, outside the 
Government farms. Seed sufficient for 4,000 
acres was ordered from the United States, but 
owing to various difficulties it will arrive too 
late for sowing this year. Over 3,000 acres 
would have been sown on the Jamrao tract and 
1,000 acres in Upper Sind. For dealing with 
the latter area a gin was to bo erected at Jaco- 
babad by a Syndicate of Bombay Cotton Brokers. 
It was arranged that when the Semindars 
brought their cotton to gin they would be paid 
half the value, payment for the remainder being 
made after sales at Bombay or Liverpool. In 
this way all trouble with auction sales and bad 
ginning which occurred with Egyptian cotton 
grown in Jamrao would be avoided. A uew Ex. 
perimental and Demonstration Farm is being 
opened at Larkana, in Sind, where work on rice 
and general crops will be carried out.—M. Mait. 


MIXED VS UNMIXED PLANTATIONS. 


The results whica are being obtained from 
Coffee Robusta in Java, coupled with the most 
promising outlook for the same product, in that 
island, in the near future, has caused some people 
to consider whether it would not have been a 
wiser policy if we in Malaya had gone in for a 
more mixed policy in planting than has been 
done. It is true that some of our estates have 
a second string to their bow either in the shape 
of tin, of coconuts, of tapioca or of coffee but 
these, it will be admitted, form the minority. 
The bulk of our plantations are wedded to rub- 
ber alone. Java has followed a polygamous 
policy and, apparently, is beginning to direct 
attention to herself, and that asa result there 
is every likelihood of shares in Java companies 
going up before we are very much older. [tis 


575 


a pity, we think, that Coffee Robusta has not 
been planted on a much larger scale than has 
been done, for where it is being grown it is 
doing uncommonly well and we have only to cite 
the case of Sungei Sedu, one of our most pro- 
mising estates, to prove the truth of this asser- 
tion. Of course we may be told thatin the case 
ot Java the rubber planters in that country had 
no alternative in view of the slow growth of the 
rubber in that island but that would be no an- 
swer to our contention that we should have 
grown more Coffee Robusta inthis country, The 
fact ofthe matter is that we were so obsessed by 
rubber in 1910 that we had no thought for any- 
thing else. Nothing was good enough for us but 
rubber, rubber, rubber but there are many now 
who must be sorry that they did not strike out 
into other lines as well. Coconuts too have been 
very much neglected while not the slightest at- 
tempt has been made to grow tea though more 
than one planter has told us that there are some 
parts of the Peninsula where the tea bush would 
thrive. It must not be deduced from the fore- 
ging remarks that we would like to see rubber 
supplemented by some other product—that 
would be diametrically opposed to our mission— 
but really we would like to see more interest 
taken than is done at present in other products— 
a policy which would, we think, add to the wealth, 
the beanty and welfare of this favoured country, 
the soil of which is suitable tor the growth of 
not only one product, like rubber, but of a variety 
of products, which could be grown alongside the 
staple one.—Grenier’s Rubber News, May 25. 


JAFFNA TOBACCO NOTES. 

Tobacco is being cut and cured in all parts of 
this District. The price now paid by village 
traders for tobaccc in plants to be cured and 
sold to merchants is not less than that paid last 
year. The quantity of last year’s tobacco re- 
maining in stock for export to Travancore dur- 
ing the next Malayalam year is-estimated at 
about 3,800 candies. This year’s crop was esti- 
mated at a meeting of tobacco merchants held 
last month at about 8,000 candies. There will, 
therefore, be 
AVAILABLE IN JarFNA a Quantity More taan 

SUFFICIENT FoR TWO YEARS, 

the quantity of this tobacco allowed to be im- 
ported to Travancore in one year being 5,745 
candies. Tobacco is a perishable article which, 
if kept more than a certain period, will become 
damaged, In spite of the tempting price now 
prevailing, which may not last if the supply ex- 
ceeds the demand, our cultivators will do well 
to restrict the area of tobacco cultivation and 
t» cultivate other products such as manioca, 
chillies, plantain, oniou, &c., for which there 
is good demand locally as well as in other parts 
of the Island. There can be no donbt that, 
if not this year certainly during next year, a 
deadlock will occur if the production of tobacco 
in this District will go on at this rate, and the 
result will be heavy loss not only to the cultiva- 
tors but also to the merchants who will be ob. 
liged to have in Jaffna large stocks of tobacco of 
previous years which will deteriorate in value 
and also become damaged by natural process. 
—‘* Hindu Organ”, May 29. 
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CONSOLS OF THE EAST- 


A LESSON IN PRACTICE. 


Dear Sir,—Perhaps there are some readers of 
your ‘Rubber News” who would like to hear 
of the actual working of an estate in my charge. 
‘the palms in partial and full bearing are about 
gu%, the young palms the remaining 20%, The 
manure now being applied and the system on 
which it is done will increase the number of 
nuts enormousiy. At present the average of 
partial and full bearing trees is 45 nuts. The 
cost of work for the past season has been as 
follows :— 

Per Candy (4 ton) 


$ cts. 
Picking, gathering and carting meiul, 105 
Making Copra dich 97 
Borers, Beetles and stem disease ile 82 
Propping i dL 46 
Transport, 1/12 by cart 2/25 by rail 3 37 
Weeding 22m) OD 
Roads and drains si 20 
Manuring (3 the estate each year) 7 66 


Salaries, Visiting, Hospital, Loss on rice, 
Insurance, Watchers, Lines, Wells, 
Tools, Carts and Bulls, etc. (General 
Charges) 


i.e) 
to 
a 


27 42 

The average price for copra in Colombo. for 
the past season was about 80/- (at present it is 
86/-), so there remains a profit of about 52/58 
candy. Of course brokerage and Colombo agency 
charges have to be deducted. 

An estate planted at the rate of 60 to 65 trees 
to the acre and giving 60 nuts per tree and 
taking 1,200 to 1,250 to the candy would give 
150/- per acre profit equal to £10.—Yours, 


“ CEYLON.” 
—Grenier’s Rubber News, May 25. 


NEW PATENTS. 


WASHING AND CREPEING OF RUBBER, 


No. 1,253 of May 17, 1912.—Rozerr Briper.— 
‘Improvements in machines for washing, mac- 
erating, crépeing, and similarly treating india- 
rubber.” ; 

Axsstract.—This invention relates to improve- 
ments in washing, macerating, crepeing and like 
machines employed in the treatment of india- 
rubber, the invention particularly referring to 
the two roller type of machine. In this class of 
machine the object is to provide improvements 
in means in or connected with the adjustment of 
the rollers, means for enabling the resultant 
rubber sheet to be guided back into the nip of 
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the rollers when required and improved straining 
arrangements for the water employed in the 
washiug or like operations part of such improve- 
ments consisting of a syphon arrangement to en- 
able clear water to overflow from one machine 
to another or to a sourceof water supply, a fur- 
ther object being to prevent splashing of the 
water on to the operator and particularly on to 
his feet, since the water is very often mixed 
with acetic or other acid which has a tendency 
to injure the feet of the operator, a still further 
object in these latter arrangements being to pre- 
vent water splashing outside the machine at any 
part and also to stop any oil from the roller 
bearings passing along the rollers where it would 
injure the rubber being treated. 


The improvements are:—(1) Shaping the nuts 
of the roll adjusting screws with projecting arms 
which are passed through slots in the ma- 
chine frame, and are then rotated a quarter of a 
revolution so that the arms engage with 
shoulders prepared in the frame to take the 
end thrust of the screws ; (2) making the op- 
erating shaft which drives the worm gear . 
connecting the adjusting screws in two parts, 
coupled by means of a clutch so as to be able to 
operate the screws simultaneously or indepen- 
dently for adjustment purposes ; (3) the employ- 
ment of a hopper or tank above the rolls for 
directing and straining the water or other wasb- 
ing liquid, a straining tank in communication 
with it below the rollers and a further filtering 
receptacle below that fitted with a syphoning 
arrangement; (4) an improved water supply 
pipe adapted to give an adjustable sheet water 
spray; (5) a hinged or slidable door at the back 
of the second trough and an anti-splash plate 
between the second and third receptacles. Six 
claims : two sheets of drawings. 


MANUFACTURE OF GREEN TEA. 


No. 1,255 of May 20, 1912.—GrorGE CROLL.— 
“‘Tmprovements in the manufacture of green tea.” 

Axsstract.—Freshly plucked tea leaf is placed 
in any suitable machine or receptacle as at pre- 
sent employed and treated with superheated 
steam produced by passing steam from any 
boiler through heated coils or in any other well- 
known manner, before passing it through the 
leaf. After this treatment the leaf is passed 
through any suitable heating or drying appa- 
ratus before rolling to remove sume of the origi- 
nal moisture of the fresh leaf and to fix the 
soluble constituents and produce the tough and 
gummy condition of leaf necessary for perfect 
rolling with a minimum production of broken tea, 
The employment of superheated steam for the 
purpose described and, in conjunction with it, 
the further partial drying of the leaf before 
the rolling process is claimed. Two claims, 
—E. Human, Registrar of Patents.—Gazette, 
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